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with THE NEW pratt & WHITNEY BL KELLER MACHIN: 


NEW FEATURES 


make the new Keller Machine extremely fast 


for reproducing exact contours from any 
master form 


A set of fan blade dies ma- 
chined on the BL KELLER, 
typical of the precision work 


produced at new speeds — 
new profits. 


Division Wiles Bement -Rond Company 
WEST HARTFORD COWMECTICUT 


FOR FURTHER INFORMATION. USE 


— new, speedy automatic tracer operating 
in conjunction with newly designed electri. 
cal circuits. 


— new, increased range of travel rates, 
from .5” to 30” per minute, conveniently 
controlled by operator from his normal 
working position. 


— new, automatic speed control provides 
continuous variation of individual machine 
motions in proportion to the slope of the 
shape being traced, with the tracer gliding 
smoothly over any contour 2 or 3 times 
faster, regardless of shape. 


— new and greater selectivity of the most 
suitable feed for any job by means of newly 
designed single-unit feed contactor, with 
feed range from .010" to 4” in steps of .010". 


— new electrical design permits direct con- 
nection to any conventional 50 or 60 cycle 
polyphase power supply. 


OOK into it—the new BL KELLER (24 x 16 and 
36” x 20”) gives you a competitive advantage 
you cannot afford to overlook when it comes to the 
accurate duplication of templates and models by 
automatic, tracer-controlled milling in the produc- 
tion of dies, molds, patterns, prototypes, short-run 
parts — 2 dimensional and 3 dimensional. Its new 
speed substantially reduces actual machine hours, 
a performance factor of tremendous profit potential. 


Bulletin gives all the facts; ask for it. 


READER SERVICE CARD: INDICATE A-7-1 
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The Man Behind the National Wealth 


THE ABILUTY of the United Stat 


of our national wealth. rather tl in the mere ex) 


stence of 
manutactured products, is an interesting point made by J 
Handley Wright, speaking before i recent meeting of a na 
tional society of public relations counselors 

“Ts it products, as such—batht bs, automobiles, hairpins 

that make up our standard of lis ng’ Or productior 
the process by whi h these things not only come nto being buat 
which provides the pure hasing power to put them into the hands 


of the consumer / 


“Production is the first, the vit step which must be taken 


before we have products. Prod ction is the wort energy of 
men and women, putting tools into their | ds. and ther ipply 
ing this energy. 
This view Was certainly proved d ne thre ist war when the 
basis ot our military victory rested on the a tv of Ameri in 
industry to convert almost ove right to ay mot} program of | 
armament which soon completely outweighed our enemies 
And the basis of our ability to produce in such quantities 
rests on the engineering genius behind the machine. This genius 
Is responsible tor the technical developments nd the applica 
tion of these developm«e nts, which leave the United States with 
a production potential still unused even in the present period of 
high productivity. 
In other words, it is tool engines o wl responsible 
tor the production machine whiel Ameri And 
it is the tool engineer who cai properly take the credit fey 
transiorming ideas or designs int. ct ties which me 
higher production at tess cost. nd there ‘ higher standard : 
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Threaded 


5.700 SET SCREWS EVERY HOUR By 
THRUFEED CENTERLESS GRINDING 


LAND! 


WAYNESBOERO PENNSYLVANIA 


2 FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-7-2 The Tool En 
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@ Completely automatic—the #1 Centerless Thread Grinder 
threads 1/4” by 5/16" 20 pitch hollow head set screws to >» A 
fe tandard tolerance 1t 5,700 pieces per hour. Blanks are fed ; a 
— ly into the machine by a simple hopper—tinished 
niimnuously in macnine y Simpi noppe inisne 
ror "Tre elected nin troy ready far ramava) 
4 pa 1 1 inte 1ys ready for removal. Only partial ces 
ipervisory attention is needed. Grinding wheel crusnhings are 
ee infrequent—the machine operates on an average of 40 continu- | r : 
A ous production hours—200,000 pieces—between wheel crush- 
ings 
Any workpiece requiring threads on the maximum diameter 
saniv and without interferi lA 14 
passage througn the grinding throat can be centerless ground 
by the thrufeed method. Headed or shouldered pieces must be 
tround .by nfeed process. Diametrical canacity ‘ 
to 4-3/4", thrufeed or plunge cut. Writ r Bulletin E-97. 
. 
: > 
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The knurling on the head of the UNBRAKO Socket Head Cap Screw saves valuable ossembly 


time because the UNBRAKO can be screwed in faster and further with the fingers—the 


handiest of all wrenches— before an actual wrench is needed. The slip-proof knurling 


the screw to the fingers, even when they are oily or greasy . . . which is especial 


in the smaller sizes. 


Knurled Head Socket Cap Screws 
Filet Head Socket Cop Screws 


Self - Lock mg Socket Set Screws 


SOCKET 


geors 


y important 


Head Stripper Bolts 
SCREWS Pins 
Fully Formed Pressure Plugs 


STANDARD PRESSED STEEL CO. 


FOR FURTHER 


JENKINTOWN 37 PENNSYLVANIA 


NFORMATION. USE READER SERVICE CARD: IN ATE A 


AMOUS HEADS 
nbroko” in 1934 
| 


Branch Offices 


Chicago 


Whatever the size — whatever the shape — 
you can do the job more efficiently on a 
Heald internal that's designed to handle 
your work. For Heald makes a wide variety 
of different internal grinders, both chuck 


type and centerless. 


precision machines are all designed to help 


you turn out more parts per hour — which 


Cleveland 


MASSACHUSETTS 


Dayton 


Detroit 


What's more, these high-speed, high- 


tHe HEALD macuine company 


WORCESTER 6, 


...there’s a Heald internal that’s right for every {0 


means lower cost per part. Your n 
Heald representative will be glad ‘ 
you the complete story — to show yc 
the time-saving, money-saving feat 
Heald internals can really help you 
down your production costs. 


Remember — when it comes to pre 


finishing, it pays to come to Heol 


you make {<a @ 
| 
| 
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Your AGD 
Adjustable Limit 
Snap Gage 


Easy 
install 


Remove © pair of pins from 


AGD Adjustable Limit 
Gage ° install this 
ale 
St ANDARD Dializer 
and you have an indicating 
IAL SNAP GAGE! 
; _and far less 
buying on 
ensive shawn 
ia nt dial snap gage. 


equivale 


thru 6 


1 for Frames 
thru 10 


DIALIZER No 
DIALIZER No 
DIALIZER No 


2 for Frames 7 


3 for Frames 1) thru 16 


% ASSURES ACCURACY by 


use of double reed prin- 
ciple. 


STANDARD 


*Patent Applied For 


FOR FURTHER INFORMATION 


Low Cost 
Dial Gage 


OUT of the LUXURY CLASS! 


No LONGER can you afford to be without 
the benefits of quantitative dial measure- 
ments. The STANDARD Dializer is priced 
way below an equivalent Dial Snap Gage. 
Even if you have to buy a new AGD snap 
to convert, you save on an overall basis. 


% EASILY INSTALLED in your AGD Adijust- 


able Limit Snap Gages .. . any make. 


%& CONVERTS any AGD Model — A, B or 
C, cr 


%& RANGE OF ADJUSTMENT is same as 
before dializing. 


% INDICATOR furnished with either .0001 
or .001 


graduations. 


SE READER SER 


CE CARD 


Snap 
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J 

| _ STANDARD GAGE CO. Inc. Poughkeepsie, N.Y. 


TAP P| % G Satisfactory tapping of small diameter holes is always a difficul 
job, because of the inherent frailty of the taps that must be used. 


Proper tapping machines and well designed, precision built taps 


SMALL | 0 LES will materially improve results on this type of tapping operation. 


Users cre surprised and pleased at the way Winter ‘Balanced 


with Wi NTE R Action” Machine Screw Taps measure up to these exacting 


specifications. These taps are designed and built to the most rigid 


MAC k i a 7 sc 2EW specifications for accuracy, symmetry, and sturdiness. 


Other Winter Taps are: Precision Ground, Commercial Ground, 
and Cut Thread Taps, in all stock styles and sizes, and 
special taps to your specifications. 


ALWAYS AT YOUR SERVICE 


YOUR LOCAL DISTRIBUTOR carries a 
complete stock of WINTER Taps on his 
shelves —as close to your tapping prob- 


WINTER BROTHERS COMPANY «¢ Division of the National Twist Drill and Teel Cor pam a 
Rechester, Michigan, U.S. A., Distributors im Principal Cities Branches in New York, Detroit, Chicage, Sex | 
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REAMING with 
TIONAL REAMERS 


Reaming consists of enlarging, smoothing, and 
bringing to exact size a previously made hole. To 
satisfactorily perform this important function a 
reamer must be properly designed, accurately sized 


and made, and have good wearing qualities. 


These are the foremost considerations in 

the desian and manufacture of Nationa! Reamers. 
Stock Reamers are carried in a wide 

variety of styles and sizes. Our engineers will 
assist in developing suitable reamers 


for your special jobs. 


National also makes Twist Drills, Counterbores, 


Milling Cutters, End Mills, Hobs and Special Tools. 


4 


ATION AL TWIST DRILL AND TOOL COMPANY 
| Factory Branches: New York 


tors im Principal Cities 


“CALL YOUR 
DISTRIBUTOR” 


is NATIONAL'S firm 
J belict, based on long 
perience, thet the local 
industrial distributer it the 


ene best source for afl 
staple industrial needa — 
including NATIONAL 
Metal Cutting 


Rechester, U.S.A. 


« Chicage «+ Detroit + Clevelend + San Francisco 


ve 
\ 
‘ 
fs 
| | 
| 
\ 
| 
_|NATIONAL| | 
} 
| 


CARBIDE 
BAR STOCK 


IN 1,325 
SIZES 


CFALIDE) 
ALIDE 


CUNGs town, OMS 


PRESSED CARB 


@ Catalog 50-G is yours for the asking! It is 
practical and full of ideas on Talide Metal for wear- 
resistant applications. Shows 1,325 different sizes of 
standard solid Tungsten Carbide blanks, bars, strips. 
rods, tubes, bushings, rings, flats, tips, dises and 
shapes—all carried in stock for immediate shipment! 

This is the first time any company in the carbide 
industry has offered the large quantity and variety of 
standard shapes Metal Carbides now offers. For wear- 
resistant purposes, these shapes are standardized just 
as are steel bars, strips and rods. Metal Carbides 
Corporation produces both sintered and hot pressed 
carbide. Bars from 1/16" square to 1/4” x 3/4" ree- 
tangular. Tubes 1/16” to 3/8” I.D. Rods 1/16” to 
1/2” dia. ALL IN ANY LENGTH. Special shapes 
ean be furnished up to 25” O.D. in any length, and 
up to 1,000 Ibs. per piece by weight. 


BAR STOCK CUT TO LENGTH 


AVAILABLE FROM STOCK / 
AT THESE WAREHOUSES... NNR 

NEWARK, N. J... . 166 Bloomfield Ave. 
DETROIT, MICH... . . 6432 Cass Ave. 
YOUNGSTOWN, 0., 107 E. Indianola Ave. IPA) 
CHICAGO, ILL. . . 601 N. Milwaukee Ave. / 


<> YOUNGSTOWN 5, OHID Pioneers in) 


CUTTING TOOLS 


DRAWING DIES . WEAR 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-7-8 The Tool Eng. 
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a Get your copy of Catalog 50-G today! Write to . 

3 


HERES YOUR BONUS CHECK, RED, 
AND ITS NOT PEANUTS. NOW You'LL 
BE ABLE TO TAKE THAT FISHING TRIP 
YOUVE BEEN TALKING ABOUT, 


THANKS, BUT 1M NOT THE ONLY ONE 
THATLL GET A BIG BONUS. PRODUCTION 
IS UP ALL OVER THE SHOP SINCE WE 
STARTED STANDARDIZING ON SHIELD BRAND 
CUTTING TOOLS. LOOKS LIKE A SHUTDOWN 
BECAUSE OF TOOL FAILURE Is A 
an, THING OF THE PAST NOW. 


# 


ANDARDIZE 


for greater production at less cost 


ininterrupted production will help your cost pir ture, 
fy Standard Shield Brand Tools. 


Foremost Quality — that reduces your cost—because of 


xcelled design, material and workm inship. 


Reliable Performanee —t)a! speeds your production 
P se Shield Brand Tools are specified and used in 


mass production industry. 


Complete Service Stoek—that saves your time. Over 10,000 


s carried in stock, supplied by warehouses in principal cities 


i 


nstant mag hine operation, with no delavs be« ause of tool 
ecify Standard Shield Brand Tools. Call your Industrial 


~ 


ply Distributor for prompt delivery. 


4h | 

New York + Detroit - Chicago - San Francisco 


THE STANDARD LINE: Drifls Reamers Taps Dies Milling Cutters End Mills Hobs Cownterbores + Special Tools 


FOR FURTHER INFORMATION. USE READER SERVICE CARE NDICATE A-? 5 
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[V3 actual size; Selector is in 3 colors] 


Here's how it works: 

To use the Selector, all you need know is the 
characteristics that come with the job: type and 
condition of material to be worked, the number 
ot pieces to be produc ed, the me thod ot working, 
and the condition of the equipment to be used. 


FOUR STEPS—and you've got the right answer! 

1. Move arrow to major class covering appli- 
cation 

2. Select sub-group which best fits applica- 
tion 

3. Note major tool characteristics (under ai 
row) and other characteristics in cut-outs 
for each grade in sub-group 

4. Select tool steel indi ated 


That's all there is to it! 


Here's an example: 

Application—Deep 
drawing die for steel 

Major Class — Metal 
Forming—Cold 

Sub-Group — Special 
Purpose 


Tool Characteristics — 
Wear Resistance 


Tool Steel—Airdi 150 
One turn of the dial 
does it! 


And you're sure you're 
right!! 


Hine sleelmaking 


GAMBLING 
steel selection 


Since the first announcement, hundreds of tool steel 

users have received their CRUCIBLE TOOL STEEL sp. 

LEcTORS. The comments received indicate that this 

handy method of picking the right tool ste right 

from the start is going over big. 

“Handiest selector I’ve ever seen” 

“No more gambling on tool steel selec tion” 

“You're right, the application should dictate 

the choice of the tool steel” ... and many, man) more 


favorable comments. 


You'll want your CRUCIBLE TOOL STEEL SELECTOR. It 
uses the only logical method of tool steel selection — 
begin with the application to pick the right steel! A 
the answer you get with one turn of the Selector 
will prove satisfactory in every case, for the cR 
TOOL STEEL SELECTOR covers 22 tool steels which fit 
98°~ of all Tool Steel applications. ALL the tool steels 
on the Selector are in Warehouse Stock . . . that means 


when you get the answer, you can get the steel . . . fast! 


Write for your Selector today! We want you to have 
it, because we know you've never seen anything that 
approat hes your tool steel problems sO simply and 
logically. Just fill out the « oupon and mail. Act now! 
CRUCIBLE STEEL COMPANY OF AMERICA, Chrysk 


Building. New York 17. N. Y. 


Crucible Steel Company of America | 
Dept. T, Chrysler Building 
New York 17, N. Y. 


Gentlemen: 


Sure! | want my CRUCIBLE TOOL STEEL SELECTOR! 


Company 


Street 


| 
| 
| Name Title 
| 
L 


Branch Offices and Warehouses: ATLANTA * BALTIMORE * BOSTON * BUFFALO * CHARLOTTE * CHICAGO + CINCINNATI * CLEVELAND * DENVER * DETROIT 
HOUSTON, TEXAS * INDIANAPOLIS * LOS ANGELES + MILWAUKEE * NEWARK * NEW HAVEN * NEW YORK © PHILADELPHIA PITTSBURGH * PROV/DENC 
ROCKFORD * SAN FRANCISCO * SEATTLE * SPRINGFIELD, MASS. * ST. LOUIS * SYRACUSE « TORONTO, ONT. * WASHINGTON, D. C. 


10 FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-7-10 The Tool Eng ec 
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Two Style 112-C Ex-Cell-O Precision 
Boring Machines finish eighteen sur- 
faces of the parts shown in the drawings 
at right below. One machine finishes 8 
surfaces at the net rate of 1046 pieces 
per hour; the companion machine fin- 
ishes 10 surfaces at the net rate of 640 
pieces per hour. The parts are auto- 
motive shock absorber pistons, approxi- 
mately one inch in diameter. 


The spindles, four on each machine, 
operate continuously. Work loading 
equipment and automatic ejection of 
finished parts contribute to the 
extremely fast machine cycles. 


Whether your work involves precision 
machining in large volume or in small 
lots you'll find that it’s economical to 
use standard machines whenever pos- 
sible. Ask your Ex-Cell-O representative 
for complete information on standard 
Ex-Cell-O Precision Boring Machines. 


'EX-CELL-O CORPORATION 


These enlarged ¢ 


finishes the surfeces the other 11-78. 


Operator placing pistons on leedi 
pins. Mevement of the leading le. 
controls the evtomatic machine 


Here the loading bracket hes been terned dewn tewerd the epindios. 
Further movement ef the leeding lewer seete porte ie the 


swings chew in heavy fines the surfeces Gaished 
sien Bering Mechines. One machine 
numbered 1-10; 
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DRILL JIG BUSHINGS + AIRCRAFT AND FQUIPMENT 


| 
$0-20 ‘ 


Rolling Mill . . . Screw-down Nuts — Ampco alloys are se- 
lected for their high resistance to terrific pressures and impact. 
Rolling mill pressures are transferred through the screw to the nut 
threads. In cases such as a blooming mill, this pressure is applied 
with impact — increasing from zero to several million pounds in a 
fraction of a second. That's why they need the tough strength of 
Ee centrifugally cast Ampco aluminum bronze. 


Garden Tractors ... Worm Gears 
| — Ampcoloy E-123 aluminum bronze selected 
for high strength and wear resistance, high 
impact and fatigue values. Reduced replace- 
ments to a mere 1/10 of the previous average. 
This outstanding saving is typical, accounts for 
the specification of Ampco aluminum bronzes 
for a wide variety of gears—from tiny fishing- 
reel gears to giant l-ton gears for rolling mills. 


Forging Machinery 
Upsetter Slides 
— Ampco Grades 18 and 
20 selected by one manu- 
facturer to replace hard- 
ened steel because they 
combine excellent bearing 
qualities with the neces- 
sary strength to withstand 
a 40,000 psi load. In two 
and a half years of serv- 
ice they showed little 
signs of wear. The same 
high physical properties 
make these alloys ideally 
suited for such applica- 
tions as wear strips and 
wear plates. 


Earth-moving Equipment... Excavator Rolly 
Bushings — Ampco Grade 16 selected for unusual wear mm 
ance, excellent bearing qualities and high load-bearing sires, 
Turntable roller bushings must carry the tremendous weigh: o/ « 
cab, boom, and load. The turning is slow but eccentric becauy 
the cantilever action of the boom and load. Ampco bronze , 
also used for gears, plates, cams, sleeves, and many other imp. 
ant excavator parts. 


Die Sets . . . Guide Pin 
Bushings — Ampco Grade 18 selected for its hardness 
excellent bearing qualities. Seizing and galling are 


ed. Exceptional resistance to wear maintains toleran Lor 
rect alignment is assured regardless of speed of trav ie 
by one concern show Ampco guide pin bushings es 


times the life of previous material. Standard bushings ™* 
centrifugally-cast from Grade 18 Ampco Metal. 


w- 
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Tools .. . Many Vital Parts — Over sixty lead 
scturers recognize the advantages of Ampco over or 
They specify Ampco because it assures long life 
ace to wear. Ampco Metal is also well known for its 
hardness, its uniform quality, high impact strength. 
renath and high compressive strength. 


uminum bronze and other 
opper-base alloys are 
ma variety of grades to 
exact requirements in 
you need: rolled sheet 
sand or centrifugal cast- 
mgs or extrusions, and 
welding electrodes, cor- 


ant centrifugal pumps 


Ampco Metal, Inc. 


Milwaukee 
West Coast Plant 


Wisconsin 
Burbank, California 


Ampco Extrusions... Rod, barstock, tubes ... shapes 


Produced in Ampco's own extrusion mill with a modern 227540n 
hydraulic press and complete processing equipment. Economical to 
use saves metal and machining time and cost. Ampco extruded 
products have superior grain structure and exceptionally high 
strength values, plus close tolerances and good surface finish. 


the Long Run 


..- because Ampco aluminum bronze 
alloys give you this unique combination 
of cost-saving physical properties: 


1. High tensile strength 5. High “strength to weight” ratio 


6. Resistance to wear and or cor- 
rosion 


2. High compressive strength 
3. High impact and fatigue values 7. Little affected by extreme tem- 


4. Excellent bearing qualities peratures 


Long-wearing Ampco bronze alloys give you longer and better service 
— reduce down-time losses — and cut maintenance and replacement to 
a money-saving low. 

That's why it pays to use Ampco bronzes wherever you can. First. 
specify Ampco for critical parts in your own product — its longer serv- 
ice life is an added sales feature. Second, use Ampco bronze replace- 
ments in plant maintenance — its longer service life cuts down-time 
and servicing frequency. And don't forget to look for Ampco bronze 
parts in plant equipment you buy — it's your assurance of long life and 
trouble-free performance. 

Everytime you specify an Ampco aluminum bronze, you can be sure 
it will doa better job—cost less in the long 
run. Send for complete information today. 


Ampco Metal, Inc Dept. TI Milwaukee 15, Wis 


Send me your tree Am; Me “atalog aiving tu details of physical 
properties of the var es { Ampoco aluminum bronze alloys 
Name 

Company 


Cc mpany Address 


City State 


| Say | 

| achin« 
| | — | 

Kun Longer, Less 

.® 

| 


His dit baste 


50% ! 


SEND NOW 


for “Blue Sheet”’ 
on Grade B-47 


This four-page folder 
gives technical data on 
B-47 for brass extrusion 
dummy block and dies, 
valve extrusion die in- 
hot 
forging die inserts, press 
forging dies, and hot 
work in Write 


serts, tools, 


punch 


general. 
for your copy today. 


ADDRESS DEPT. TE-7 


... anywhere from 1¥2 to 5 times the Performance! 


FOR FURTHER INFORMATION 


SOME TYPICAL EXAMPLES 


B-47 dummy blocks, vs. 9% 
and 12% tungsten types, ex- 
truded more than twice as 
many brass and copper tubes. 
B-47 dies outperformed 12° 
tungsten type to 1. 


than twice as 


B-47 dummy blocks, vs. 5% 
tungsten-5°, chromium types, 
extruded twice as many copper 
and brass tubes and rods. B-47 
dies outperformed 12% tung- 
sten-12° chromium type. 


B-47 


Looking for a better hot work steel? 
You'll find it in B-47—an improved 
chromium, tungsten, cobalt, vanadium 
type whose superiority is established 
by actual performance runs such as 
those summarized above. All tests 
show that B-47 has unusual resistance 
to shock and abrasion at elevated 
temperatures. 

Developed originally for applica- 
tions in the copper and brass industry, 
B-47 has given excellent results on 
difficult hot work jobs on steel. B-47, 
when properly heat treated, exhibits a 
well rounded combination of red 
hardness, toughness, and resistance to 
wear and heat checking that makes it 
a valuable addition to the Allegheny 
Ludlum group of hot die steels. 

Put B-47 to the test. You'll find that 


USE READER SERVICE CARD 


punches, 
mium type, hot extrusion forged 
1% times as many automotive 
steel front axle spindles. 


B-47 punches, vs. low-carbon 
18-4-1 type, hot pierced more 


many eyes in 


steel axes. See top picture. 


vs. 5% chro- 


B-47 die inserts, vs. 9% tung- 
sten types, hot presse more 
than twice as many steel side 
gear forgings. B-47 die inserts, 
vs. regular insert material, per- 
formed better than 5 to 1. 


B-47 die inserts, vs. 9% tung- 
sten types, extruded 1% times 
as many high alloy steel auto- 
motive valves. This is consid- 
ered a very difficult job for any 
grade of hot work steel 


A 


it will do any number of severe 


hot 
work jobs without washing out or 
changing size. Get in touch with A-L 


today. Let us help you to use B-47. 


UDLUM 


LEGHENY 


STEEL CORPORATION 


Pittsburgh, Pa. 


TOOL STEEL DIVISION: DUNKIRK, N. Y. 


(854 


INDICATE A-7-} 
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Now More 


14 CONTACT POINTS 
iN ONE HANDY SET 
Precnion Made trom 
Megh Grode Stee! — 
Merdesed, Growed ond 

Chrome Plated 


{9} FREE! 3 USEFUL AIDS 


Sterret?t Dial indicator Catalog liiustrates the complete 


ne with specifications, useful data and prices 


Starrett Transfer Chart Trace instantly to full sccle any 


> 
srrett AGD Dia! Indicator 
‘ 
Starrett Dimension Chart Complete dimensions 
for all Starrett Dial indicators and Contact Points 


WRITE FOR YOUR COPIES—Address Dept. “’E’ 
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The Mechanics Clamping Devices 


ASSISTANT 


By Lawrence E. Deyle 
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ty, and strength. It must be able 
kpiece an adequate force when a 
force that can be expected to be 
the clamp must be able to mall 
eleased; it must be self locking ot 
per! ng those functions Live 
sire resist excessive defiect 
e i es and reactions bearing 
ny ey possesses eac! ot tt 
raised { the simple principles « 
t lesigner can usually proportio 
tal m satistactor ly La King 
find indicators of performance 
prope pr portions In either 
e thes \ of clampu devices 
The principles of mechanics governing 
el known often whe 
vols, thei applica ions to clan 
( For our course tool 
f the general forms of clamping de 
ipo! the fundamentals that 
ght n basic courses Suc! 
7 1 imps is presented in this series of 
ers np ne or more vamnations 
n 1 nical advantage 
E re tr ispects the acre 
tion with at least 
ts Dp { All except the 
seit king or non-rever 
stinct teat es They 
several general considerations 
ing Forces 
ige a Clam] s to be detern 
ed t and the force it is te 
The n agnitudes of the expected 


VIC NIUST be properly proportioned 


letermined betor 1 ine usm can be proportioned for 
strengtl I s, the first eration us that of how external 
iorees and rea 1 be est ited 

Clan ire Tih mi to workpneces during 
cutting operator! For that purpose a clamp has two 
functions: | | e tive ‘ ece fit against the locating 
surfaces al i it there against the cutting forces 
Lherefore tthe Torres I a! operation is an index of 
the value of the pil foree required. Many investiga 
tions have ¢ eter e the si7es and directions 
of tting for Refer ide m the bibhography at 
the end of this article | several sources of metal cutting 
lata l 

4 cutting fore not ecessaril lirectly opposed by a 
clamping fore | | t ally preferable to direct 
cutting forces a t Tine tops or locators, although often 
it is not pos | er! ponents from the clamps 
A commor i AD THY a clamping force 
lo set tA el i tting force Further 

re it snot ! predict exactly from 
tests what the | ‘ ” in actual production opera 
tions T he tal + tiv tter the feed and the condition 

f the materia tf alwa e foretold It is feasathle 
though, to est te extrem r ting conditions and take 
measures er rds, while it 
ot mossitic¢ t ‘ f ir’ te in 
t La ‘ tile to arrive 

pr ‘ to take 

t he | test ita at at 

the ter ‘ ‘ bole t 
neve 


Manual Application of Clamping Forces 


\ ea of © le f ea perator is likely to apply 
t hand-operat ortant, that enoug! 
ater s exertion to give t he 
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must be estimated on the basis of what an operator j, 
likely to do as well as what he can do 


Air and Hydraulic Sources of Clamping Forces 


Forces derived from air or hydraulic sources are 


nore 


readily calculable than human effort. Even so, some varig 
tion may be expected. Most factories have air under 86 ; 


100 psi pressure, but in many places it may drop as low 
| 40 to 50 pounds in remote areas, especially if the 
pressors are overburdened (6). Commercial units { 
hydraulic pressure are available from many suppliers a 
manufacturers, and their ratings are found in catalogy 
ty Pressures up to 1000 to 2000 psi can be had, even high 
| if desired. 
A cylinder and piston make up the usual means 
| 5 utilizing air or hydraulic pressures. Clamping pressure 
. preferably applied to the rod side of the piston, and the 
‘ F. resulting force must be ample for the application. Releasing 
x Pp a pressure then acts upon the full piston area, giving a larg 
| force and reducing the likelihood of sticking 
: For an air or hydraulic cylinder, the clamping for 
Fe delivered in pounds is 
~ 
Fig. 1. Forces acting on a wedge at the instant removal of the F A«P 
wedge begins = (As AQP 
(D* — d*) P = 0.7854 — P 
4 estimate of the largest exertion an operator may make is t 
<< necessary. Suppose an operator applies a force of 30 pounds where Ar area on the rode side of the piston, sq in 


to a clamp handle, and the clamp in turn imposes a load of 


: Ar full area of piston, sq in 
500 pounds on the workpiece, Another operator comes along ! 


and applies 120 pounds to the handle. The clamp then A. = cross-sectional area of rod, sq in 
imposes a force of 2000 pounds on the workpiece and in D = diameter of piston, in 
return receives a reaction of that amount. Obviously, it 

x must have sufficient strength to withstand the largest d diameter of rod, in 

7 likely reaction. ¢ air or hydraulic pressure, psi 


We know that human strength varies considerably. The 
distribution of human strengths, like many other physical Friction 
phenomena, may be approximated by a normal curve. Most 


of the cases are clustered around an average or mean Phe effort expended on a clamping device is larg 


Away from the average in both directions the number of dissipated in friction. Some of the losses always reduce 
S cases becomes less and less. The results of several studies net results obtained. Also, most clamping devices are s 
of human strength, are shown in Table I. locking because of the presence of frictional forces. \ 


Human strengths, such as those reported in Table I, are 
usually measured on dynamometers. Four events, right and 
left hand grip, back lift and leg lift are considered propor 
r. tional to total strength. Intercorrelations among various 
dynamometrical strength tests have been found to average 
about 0.90 (5). Thus, the variations experienced in the 


TABLE I—RESULTS OF STRENGTH TESTS 


FORCE IN POUNDS 


4 conventional tests are indicative of what may be expected 
in applications to a clamping device. For the results re- Max — 
ported in Table I, the maxima and minima have been 
taken at the three sigma limits of the reported observations, Crip 166 109 52 3.2 48 , 
within which practically all cases fall. The figures indicate 
ry that the greatest strength in most actions is normally three R. Grip 183 124 65 2.8 52 4 
L. Grip 165 113 61 2.7 54 d 
‘ to four times the least. Also, the lowest is a little less than Back Lift 568 364 160 3.6 44 , 
half the mean 496 314 132 3.8 2 b 
545 368 19) 2.9 52 
Studies also have been made to ascertain what forces 541 343 145 3.7 42 d 
1012 17 3 2 
average individuals are capable of exerting on various kinds 2 Va 16 d 
of levers in various positions. A summary of a comprehen Arm Pull 15 19 33 3.5 42 . 
E sive study of that kind is presented in Table II. 
40 45 Aver.ige 
fe Studies of human strength may reveal the largest force 
that is likely to be applied in any case, but not necessarily : 
. PI . wits ‘ 1eCe ssarily A (a) 10,593 employed males—14-65 years of age 


reasonable minimum. Actual exertion is not always an 


P ania (b) 1,328 unemployed males—14-65 years of age 
operator's utmost. In many cases, the willingness of an 


(ce) 1,735 students—16-40 years cf age 


operator may have more bearing upon the effort he puts Reported by E. P. Cathcart, E. R. Hughes and J. G. Chalmers 
“The Physique of Man in Industry Industrial Health Research 
ee his ability. Phe frequency of an action has Board, Medical Research Council, London, England, No. 71, 1935 
a decided influence upon willingness A person is more able (d) Averages for 250 entering college men reported by F. W 
and willing to do his best if called upon only at intervals, Cozens—"'Strength Tests as Measures of General Athletic Ability 
‘ in College Men,’ Research Quarterly of American Association ‘or 
instead of continuously, to exert himself. In any case, a Health and Physical Education, Vol. XI, No. 1, March, 1940 
reasonable figure for a probable lower level of performance 
18 The Tool Engines 
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—SUMMARY OF MANUAL FORCES EXERTED 
ON VARIOUS TYPES OF LEVERS 


Average Force 
Lb 
Lever—push or pull vertically from about 20 to 35 
inches above floor level 9S 
from about 35 to 50 ins. above floor level! 65 
ver—push or pull horizontally 65 
$ push and pull vertically or horizontally 
| unfavorable positions eliminated 160 
| wh vertical and parallel to body 125 
| vertical and perpendicular te body 160 
horizontal 140 
| 
i figures are intended to give an approximate idea of forces 
be exerted on controls. The actual force in any case varies 
sbiy with the position of the control and the physique of the 
The values provide a rough guide for estimating reasonable 
clamping devices 
sverages are based on studies of W. P. Kuhne Studies on the 
| um Force Exerted on Machine Controls Industrielle Psycho 
| k. Vol. 3, No. 6, pages 167-172, June, 1926, as reported by R 
| nes. Motion and Time Study, page 239, John Wiley and Sons 
ry appraisal of clamping devices can be made 
iking friction into account. Unfortunately, the 
sitv of friction cannot be foretold in most cases 
! nae rstanding of the nature of friction is helpful for 
vy extreme conditions, for which provisions can be 
\ é s experiments have revealed how the coefficient 


ries for certain conditions. Comparative tests 
how the coefhieient of friction between surfaces 


the presence or lack of lubrication, the mate 


tact. surface smoothness or roughness, pressure 
vibration 
Lubrication 
i f bricated surfaces the laws of friction are con 
ifferent from those governing dry or poorly 
surfaces. Really well lubricated surfaces ar 


is those in an oil bath, where the fnctional 


stics approach those of the lubricating medium 
tions are rarely encountered in tools Even so 
ence between partial lubrication and no lubrication 


i marked For steel on cast iron the coe the lent 


is beer reported 0 204 for drv surtaces b it only 


conditions (7 


‘ netuous 


Material and Surface Conditions 


\ ugh the coefficient of friction varies widely with 
fferent materials, that variation is mitigated by the 
a few materials (steel, cast iron, and bronze 


most « Among this assortment 
gs of Ham and Ryan (see Table III and others 
ated effect of the | of mucl 


juence than that of the hardness and finish of the 


nost clamping devices 


that the material 1s 


‘ 


The effect of the last two factors is evidenced by 
ge of a coefficient of friction from 0.02 to 0.05 for 
polished steel surfaces (8) to as high as 0.15 
r soft steel or cast iron surfaces 7 inder similar 
Pressure 

gh pressures, bevond the range « ered in Table 
cated a substantial increase in the coefficient of 
For steel and cast iron surfaces shiightiv lubricated 
ent of Tf tion has been found to mse to about 
essures st ix seizure 4 This phasizes 
of pr ling ample hearir g areas cla ms t 

res wit ordinary working range 


‘peed 

At high sneeds the <fiment of frieton ts known to 
decreas 1 t that is usually irrelevant to clamping 
mechanisms erated at w speeds Of mmportance, how 
ever, is the fact that starting fnction is normally in excess 
of runnu g f about 1.88 to 1 accord neg tk Table 
Vibration 

Tests t et e starting ftmectiosr n the presence of 
vibration show the efiment reduced by this disturbance 
t he nore the t eas the frict 7 This is 
significant for ul which hold a locked pos tron 
hecause of frict If bration to he present and 
t often is eta tting, the lamp must be proportianed 
on the basis ia \\ efhement { friction if stability is to 
bye iss 
General Effects of Friction 

It is evident that a coefficient of friction for one set of 
conditions “ t unother set of more 
significance, thougl s the impossibility of forecasting the 
actual status { eve iny specific operation 
| ubric ator ~ me factor that furnishes a ready example 
The lul i s eis frequently neglected 
but it is not always safe to assume that lubrication will 
never be appl \ ump is more efficient and im 
larger thar re larger loads mean 
greater react s res ting in? gher stresses in the members 
Also, less f thon na ean a lower margn of safety im 
lon king mit gency it mav desirable to 
choose a ‘ eficient of fretion in making provisions for 
some factors vise ft sclect a large value for the coeffi 
ment for othe the most accuracy we can 
hope for in specifving friction is that of fixing limiting 
conditions for a parti ir situation clamping calculations 
can only be expected t ow limiting conditions. Actual 
performances can reasonably be expected to fall somewhere 
within judiciously set 


SUMMARY Of} ON 


OF 


TESTS 
TION’ 


COEFFICIENT 


ABLE Ill 


Stee! Screw and Bronze of Cast 
icon of Thrust Collar Friction 
Average Coefficient 
Coeff ent 
Condition Material of Frietien 
unning 
Eriction Starting Running 
High grade materials Soft steel on C lron 0.170 0.12) 
and workmanship and Hard steel on C tron 0147 0 092 
well lubricated 1o Soft steel on Bronze 0oR4 
For screw threads of Mard steel on Bronze 0.08) 0063 


average quality of ma 

terials and workman 

ship. operating under 

average conditions 2s 

For screw threads of 

poor quality of mate 

rial an 

~ d rk man For loads up to 1800 pounds per 

of now ma square inch and speeds as high as 

and intermittent me mches per minute 

t ; ‘ Average ratio of starting te run 
ferent 

and nd sian friction. 1.87 te 1 

udrication 

For loads up to SOM 

Ib per sa - and 


speeds as high as é 
per min Average 


ratic of starting to 
running frictior 
to 


and D Rvwanr An Experimental 


nvestigation of the Friction of Screw Threads University of 
nois Engineering Experiment Station Bulletin Mo. 247 
June 932 


— 
shown 
| 
| 
| 
ge 
a. As reported by CW. Horm 
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The Wedge 


One of the typical applications of the wedge is that of a 


locking device for a jig lid as shown in Fig. 1. In that 
capacity, the wedge must remain in place after it is inserted 
but not be too difficult to remove. The angle of the wedge 
determines how well it meets those requirements. 


The Angle of a Wedge and the Forces on lt 


The diagram in Fig. 1 shows the forces acting on the 
wedge at the instant removal begins. It is assumed that the 
wedge has previously been inserted to exert a clamping 
force Fs on the leaf, with a reaction F; from the post. F 
and F; act normal to the bearing surfaces. The taper angle 
of the top of the wedge is oa. Two friction forces, Fs and 
F., resist removal of the wedge by pull P. For a coefficient 
of friction designated by f, 


= fF 
and F. = fF 
Because the sum of the vertical forces equal zero, 
F: F: cos oa + Fs sin oa 
F: (cos oa + f sin oa) 
Also, since the horizontal forces must equal zero, 
P= F Fi sin oa 


2f cosoa + (fF 


cos oa Fy 
1) sin oa] 


Since f is small, f is much smaller and may be neglected, 
so that 
P=F 


(2f cosa sin a) (2) 


For small values of oa, 2f cos oa is larger than sin oa. 
and a positive effort is required to extract the wedge. As oa 
is made larger, cos oa decreases and sin oa increases. An 
angle is reached where P becomes zero, where the wedge 
no longer stays in place of its own accord. For large angles, 
P has increasingly negative values, which means there is 
less and less inclination for the wedge to remain in place 
If equation (2) is solved for P = O, the result is 


tan oa of (3) 


This means that oa must be an angle having a tangent 
less than twice the value of the coefficient of friction, if 
the wedge is to stay tight. 
that the angle be 
inclined to stick 


However, it is not desirable 
too small, because then the wedge is 
That is, the pull P to remove the wedge 


becomes very large 


Practical Wedge Angles 


For a coefficient of friction of 0.15, oa by equation (3) 
is around 16 deg. A taper angle of over 16 
almost sure not to stay put 


degrees is 
But in the presence of oil and 
other favorable conditions, f may drop below 0.1, for which 
an angle less than 10 deg is required 
angle for tapered keys is 7 deg (10) 


\ practical working 


Summary 


Clamping devices must provide leverage, stay locked, and 
have ample strength. The proportions that a clamp should 
have to possess these properties can be derived from the 
principles of mechanics 

Clamping devices make use of variations of the wedge, 
screw, cam, lever, and toggle 
istics of its 


Each has certain character 


own which must be taken into account in 


4 


analyzing it, but for the analysis of all clamping d 
there are certain general considerations. These are the fore 
to be imposed by the clamp, the force available to a 
it, and the friction ever present in its mechanism 

A clamp must force in any ca 
counteract fully the effects of the cuttin 
act under 


Jale 


Impose eno igh 
g forces whic! 
extreme conditions An estimate of wha th 
cutting forces may be under specific circumstances « 
made on the basis of the results shown by metal « 
studies, 

If a clamp is manually operated, the forces applied to 


The 


estimated on the basis of studies of human 


may vary quite widely limits of the range ec: 
strengths 
or hydraulic sources of clamping forces are more stabk 


subject to calculations 


a4 


No precise figure can be given for the value of the coef 
cient of friction in any clamping mechanism, but limitin, 
conditions can be estimated from the general knowledge 
its behavior. Friction is low in the presence of lubricati 
Surface conditions have a greater influence 
materials in contact 


than the acty 
oth surfaces ha 
than soft rough ones 
coe fhe ient of frict 
Starting friction is about a t] 
than running friction. Vibrations tend to 
the coefficient of friction; a fact which should not be ove 
looked in metal cutting operations 


Generally, hard sm¢ 


a lower coefficient of friction \ 


pressures approaching seizure, the 
reaches a maximum value 
more 


de reas 


The tangent of the angle of inclination of a wedge mu: 
be less than twice the coefficient of friction, if the wedge 
to stay tight. For small angles, the wedge is inclined 
stick, and a definite force must be applied to remove it. F 
large angles, a force must be imposed to hold the wedge 


place. 
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\LOMmIC Possibilities in Industry 
By N. J. Palladino 
ARCONNE NATIONAL LABORATORY 
| : \L UTILIZATION of atomic energ presents a and U™ have flerent mass numbers or atomic weights 
| ating field for engineers. Of prime interest due to the presence of different numbers of neutrons in the 
inical engineers is the production of atom nuclei in eac ~ 
However, in addition to power, atomic energy can The early development of atomic theory was based on 
shing invaluable assistance in solving many the hypothesis that the atoms of any one element could 
cal an engineering problems through the not be converte to those of another A\<« early as [R06 
idho-lsotopes which are useful as tracers in however the French phvs st Be j erel discovered that 
estigations iranium cont us emitted energy im a form which could 
tr f pting to appraise the usefulness of these new penetrate 1 tte pague tk ght and still affect a photo 
t might be well to look at the f ndamentals graphic plate 1} ra appeared to he disintegrating 
ergy and see what we have to work wit! I Ss ciscove to mal theones and interesting expen 
r more specifically nuclear energy is ments led by Pierre and Marnie ¢ ne and others. It was not 
fori heat in a so-called reactor or pile ntil YSZ, | Af that tation of the elements WAS 
ose from the fact that reactors were built ichieved when ¢ k ft and Wilson England bombarded 
piling the appropriate materiais to obtain a thium wit prot sa ! ed hehum This experiment 
I s heat in the reactor s produced by led to extensive K Wit h speed party le accelerators 
| il I nder bombardment by neutrons The r itom smashers ere widely Pp ibheized just hefore 
ll recall, is the incharged particle whicl World War II 
e positively charged proton is f ! n the As des ” the Si t Report among these exper 
ms consist of protons anal me frone reaction eT ere by neutron hormbhard 
er of protons in the n eus determines its nent of I vet vas first studied by Ferm 
ind the sum of the protons and neutrons ind t it not properly interpreted 
: ss number The positive charge due to the til seve te f n 1989 Niels Bohr brought 
08 the tum of come from Denmark two of his colleagues, O. R 
the Dital electrons Now i atom of a Frisch ar | M t t i! rption of a neutron bys 
ent have more than one type of struc a ral I et ‘ Alise that nucleus to split 
t ma ive , larger or smaller number of into approx t mart wit the release of enormous 
evel itom of a given element always has tithe I I plitting process soon took on the 
lifferent iss ers The B tf i great ral of terest 
stinguished by chemical means. For cientists shows to this energy an 
The irious isot es | thy “cause extra neutrons 
hie her clear reactor 
By 1940 1 
delivered before Rockford ¢ hapter No. 12, Ameri- ortant | > these facts were that 
Fan Society of Tool Engineers. ‘ f th either fast or slow 
‘ ra rring 
Ek ent} mowith the a 
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On the basis of this information, then, to produce a chain Since atomic nuclei occupy only a small portion of 
reacting pile we must: volume of matter the nucleus presents a very smal! tar 
to neutrons. Nevertheless, the concept of cross-sé 
1. Have U™ or other fissionable material: The isotope area of nuclei is used to compute the effective targ 
U™ makes up only about 0.7 percent of the naturally occur for a particular collision between a neutron and a 
ring uranium. The desire for concentrating the U™ is what A term of frequent use in this connection is the so-ca 
led to the large isotope separation plants at Oak Ridge, Ten cross-section of an atom. The cross-section for a pa ' 
nessee, As described later, other fissionable materials such nuclear reaction is defined as the effective nuclear tars 
as Pu™ and U™ can also be used to produce a chain reaction area that a neutron must strike in order to produce 
particular nuclear reaction. Cross-sections are gene 
2. Slow down neutrons from fission energy to thermal two kinds—those relating to scattering and those relating 
equilibrium energy to get good utilization. If we assume a capture or absorption. Although these cross-sections may 
|! reactor temperature of 1500 deg F, we find that the equilib either smaller or larger than the geometric cross-se 
| rium neutron energy is 0.09 ev. and the corresponding area of a nucleus this value of nuclear area, which is of 
velocity is 2.7 miles per second whereas a 2 Mev neutron order of 10°“ em’, is used as the unit of cross-secti : 
a | released in fission has a velocity of about 12,000 miles per is called a barn, presumably because this is the target whos ] 
second and corresponds to a temperature of 30 billion side the neutron would have difficulty in hitting 
" degrees Fahrenheit. On this basis, if materials would per- Scattering cross-sections are generally of the order of 
t. ' mit, we could certainly produce efficient heat cycles but few barns. Good scattering cross-sections are require 
: “ materials, of course, do limit us to lower temperatures. moderators. Absorption cross-sections extend from less t 
je | a barn to several thousand barns for the different element: | 
. The neutrons are slowed down by colliding with nuclei of Highly absorbing materials like cadmium and _ bor i 
: the atoms and giving up their energies. The material used called wackear poisons and are useful in controlling the ¢ 
to slow down the neutrons is called a moderator. For this ieeiniaal | 
purpose the light elements are best because their nuclear 


3. Build the reactor so that of the neutrons produce | 
in fission enough are available to produce further fissio 


As outlined in the Smyth report we have in a pile 


masses are close to the mass of the neutron. Heavy elements 
are not good moderators because the inertia of a heavy 


nucleus would cause the neutron to rebound without lee 1 
7 appreciable loss of its incident velocity. 
a a. Escape 
hel > 
ag Non-fission capture by uranium 
speaking of single neutron reactions, the physicist uses a different b. 
unit of energy, from those common to engineering; it is the electron volt : a fa 
which is defined as the energy imparted to an electron as it falls through c Non fission capture by impurities 
a potential of one volt It is usually abbreviated as ev; millions of 
electrons are designated as Mev. | Fi ‘anture 
iy, 1 Btu 6.65 x 10°° Mev 1 erg 6.25 x 10° Mev a. Ission Capture . 
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then bring the valve back to its original position. This is 
essentially what is done in the reactor by use of a control 
rod. 

Due to rapid multiplication rate of neutrons, in even a 
slightly super-critical pile, the operation of control rods 
must be rapid, the order of tenths of a second. The 
necessity for rapid action of control rods is offset somewhat 
by the fact that about 0.76 percent of the neutrons pro- 
duced from fission are delayed. These delayed neutrons 
help the control problem by introducing a time lag between 
subcriticality and supercriticality of the reactor as the 
control rods are withdrawn. 

Because of the intense pile radiation, the control appa- 
ratus must be remotely operated; it must also be reliable 

Getting back to our reactor, we come now to the problem 
of extracting the heat generated by fission. This at first 
seemed like a straightforward job, but it has developed 
that, because of nuclear limitations, the problem is quite 
beyond the scope of normal heat removal practice. 

First of all, our coolant must have a low neutron absorp- 
tion cross-section. Secondly, it must not react with the 
moderator or uranium. Third, it should have better than 
average heat transfer characteristics and fourth, it should 
not decompose under pile irradiation. 

The first requirement puts air and water in a poor light 
because of oxidation and corrosion. Sheathing helps alleviate 
these problems but we have then the problem of finding an 
acceptable sheath with a low absorption cross-section for 
high temperature operation. Aluminum has been used suc 
cessfully at moderate temperatures but is not practical for 
high temperature operation. 

Helium would pass the first and third requirements but in 
order to meet the second requirement it necessitates a 
large amount of pumping power. Certain liquid metals 
appear promising but their technology must be developed 
Organic coolants are not attractive because they tend to 
decompose. 

The problem is not hopeless however; a compromise of 
requirements can be made, but the work requires extensive 
development. 

Now we have said that neutrons are released during 
fission. In addition to neutrons, gamma rays (hard x-rays) 
are emitted during the action of the pile and both the 
neutrons and gamma rays are extremely penetrating. It is 
necessary to surround the pile with walls of concrete of the 
order of 5 feet thick 

Having looked at shielding and control and heat removal 
we can begin to appreciate some of the problems that con- 
front the designer of a nuclear power plant. Let us sum 
marize the more important. 


1. The materials that can be used in a reactor are limited 
and in order to obtain reasonable thermodynamic efficiency 
it is necessary to operate at temperatures above the usual 
engineering range for many of these materials. 

2. The reactor materials must not only withstand high 
temperatures but also the intense neutron and gamma 
radiations of the reactor, without changing their engineering 
properties. 


3. In addition these materials must have low neutron 
absorption cross-sections. 


t. As we have said before, the reactor consumes only a 
portion of the uranium placed in the pile. This means that 
if the undepleted uranium is to be used again in a reactor 
it must be reclaimed. This poses a difficult fuel reprocessing 
problem with highly radioactive materials. 


5. The nuclear limitations on reactor materials and 
coolant properties introduce serious difficulties in the re- 


moval of heat from the reactor. These difficulties ing 
the associated problems of corrosion, erosion and punpi 


6. The intense neutron and gamma radiation fr 
reactor necessitates the use of a heavy shield 


accompanying handicaps 


This list is imposing but work is going on to soly 
problems in the various Atomic Energy Commission |} 
ratories and in the laboratories of numerous indus 
concerns and universities cooperating OI special pr ler 


This is the activity which has occupied the atten 
atomic power engineers during the past several years, W 
are now at the point where we can attempt the construct 
of several high power reactors. The construction of s 
reactors occupies an important part in the program of | 
Atomic Energy Commission. All of these first reactor 
however, must of necessity be experimental in nature 

may take another ten to twenty years before these react 


are finally developed for commercial use 


As described by Dr Robert F. Bacher former comin 
sioner, and L. F. Hafstead, director of reactor developm 
of AEC, the current reactor program is concerned with t 


development of four different reactors 


a. The first of these is a materials testing reactor. It 
an experimental reactor, intended for testing of rea 
materials in high neutron fluxes. Development of 
design is being carried on jointly by the Argonne Nati 
Laboratory and the Oak Ridge National Laboratory; pr 
ration of engineering details is being done by Blaw-K: 
of Pittsburgh, Pa 


b The second reactor is a land based prototype 
naval reactor. It is being designed specifically for 
production of power which could be used to drive a 


This is the plant to be designed at Argonne Nat 
Laboratory and built by Westinghouse Electric Corporat 


ce. The third reactor is an experimental reactor desig 
specifically to study breeding. This reactor has beer 
signed and the core is to be built by the Argonne Nat 
Laboratory; engineering design work is being carried 
the Austin Company of Cleveland, Ohio; construction 
but the core is to be done by the Bechtel ¢ orporawol! 


San Francisco. This reactor is not intended to pro 
large amounts of net power, but to investigate the probk 


involved in obtaining a net gain in nuclear fuels. 


d. The fourth reactor is intended to produce a sigt 
amount of power and at the same time demonstrate bre 
ing. This reactor is being designed and constructed by 
General Electric Company at the Knolls Atomic Pi 
Laboratory near Schenectady, N. Y. The reactor, if su 
ful in all respects, will be one of the most significant 
in the application of nuclear energy to the product 
commercial power Breeding. or extensive conversiol 
fertile materials into fissionable materials, is necessar 
large scale use of nuclear power is not to deplete our suj 
of currently available fissionable materials 


The question of the cost of nuclear ene rgy plants of 
is of vital interest to engineers. On the basis of pres 
estimates the large investment costs of the nuclear p 
plant do not make it as attractive as coal fired plants 
production of power in the highly industrialized 
producing areas. The power costs are sufficiently comp 
however as to make nuclear power plants comm: 
feasible in areas where coal transportation charges al! i 
Further developments of nuclear power plants, of 
will modify any early comparisons that can be made 
time, but at least from an economic standpoint at pre* 
the next dressing, when the process is repeated. 
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Small Holes Irregular Outline 


By Edward Diskavich 


) 
| ON OF SMALL holes such as those shown in Fig. 1 
eful selection of the most advantageous tech 
lepression is involved such as in a plastic mold 
bing might be used, and the maternal worked 
e of the soft hobbing steels. If holes of this 
be put in a tool where the stock 1s only one 
g in inch, filing the hole and working with a punch 
esired shape is prac tical. But when the material 
alls for a tough oil-hardening tool steel, such 
king die or a sintered metal die, and the depth 
s one-quarter or three-eighths of an inch, then a 
proach to the problem must be used to get an 
consistent with time-saving 
Fig. 1) has the shape of a circle, but with a 
The 0.098 in. hole is first drilled or bored offset 
the finished hole and then worked out to about 
122 ng an end-mill which has been ground extra long 
mill in stock If the job permits, half the 
be worked from the other end. Of course the job 
t up on a vertical milling machine, or even a 
But so far the shape of the finished hole has 
ached, as the end-miull leaves an undesired radius 
finish the hole a broac h Is made } The 
ifter hardening, as are the flutes. Made this 
h will cut fairly well Use a good tool steel 
se specified for cutting tools 
() ach will cut also on the flattened portion. If 
ded for, the broach will tend to push over 
ssive amount of stock will be removed from the 
f the hole 
s pushed through the work in an arbor press 
: sing cutting oil. If the broach “sticks” and won't 
t st be pushed out from the other end, and the 
, s ren ed. Care must be used, since the broach is so 
t tion to its length and is easy to break. As the 
s mulate in the flutes, even for a small job such as 
this the broach doesn’t “fall through” 
| pentagor shaped hole is perhaps easier but has its 
' . ir characteristics. Here no milling is possible, and 
! e is very slow, and furthermore calls for a hig! 
: rkmanship Beca ise there is considerable stock 
‘ e, it 1s desirable here to make two broaches, one 
f g, the other for finishing, as the second broach is 
e less stock per tooth These are s} 
} 
is t this hole, bore or drill (depes ng a 
the 1 works 
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shape after hardening 


Fig. 4 is the finish broach 


On both broaches, grind futes and pentagon 


shank on broaches. Dimensions are as follows 


Leave 0.007 in. oversize to grind; leave 0.25 In 


A 0.1255 in. circular diam A 0.122 in. circular diam 
B 0.125 B 012] 
C 0.1245 C 0.120 
D 0.124 0.119 
E 0.1235 0.1175 
F 0123 F QO115 
1345 
0.1115 
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for Thermoplastic Materials 


By N. C. Taylor 
SERVICE ENCINEER 
TENNESSEE EASTMAN CORPORATION 


- CONSIDERATIONS in tooling for injection molding 
of thermoplastics applications involve material selection, 
product design, tool design for the product and proper mold- 
ing technique 

Selection of material is an initial consideration when mold 
ing a product from thermoplastic material. We first ask 
the question, “Will the specific material selected do a quality 
job as to the physical properties and color required?” The 
quality of the product may be endangered if proper con 
sideration is not given to the physical properties required, 
that is, impact strength, tensile strength, aging, water absorp- 
tion, ete. Also, will the cost of the basic material permit its 


Table 1—Physical Properties Required of Various Thermo- 
plastic Applications 


APPLICATION PHYSICAL PROPERTIES 


Screwdriver handles Impact strength 
Compressive and tensile strength 
Accelerated aging 
Telephone housings Impact strength 
Accelerated aging 
Dimensional stability 
Fishnet floats Water absorption 
Impact strength 
Dimensional stability 
Toilet seats Dimensional stability 
Impact strength 
Lack of cold flow 
Vacuum cleaner parts Heat distortion 
Impact strength 
Dimensional stability 
Toothbrushes Machinability 
Flexural strength 
Water absorption 
Automobile steering wheels Elongation 
Impact strength 
Aging properties 
Dimensional stability 


use in the application? Can the material be molded econor 
ically after these preliminary questions have been answere 


A few good applications which are molded in cellulose este: 


thermoplastic and the physical properties that were 


sidered in selecting the right material for these jobs ar 


shown in Table I. 

Product design is the next step in tooling for a thern 
plastic where at least an equal number of mistakes are ma 
as in the selection of material. Almost any applicat 
be poorly designed and thus appear to show the mater 
to be unsuitable. In planning a well-designed part 
necessary to maintain as uniform wall sections as poss 
sharp corners should be eliminated. Core out heavy 
and use metal inserts where they are practical rather 
putting screw threads directly into the plastic. It is 
tant that the design of the product conforms with g 
design for molding the application. For example, the 
should be designed to allow plenty of draft on all cay 
and cores of the mold so the part can be taken from 
mold without interruption of the machine cycle. The 
should be so designed as to permit proper venting of 
mold to allow the escape of excess gas, thereby pre ent 
weld lines, brittle castings, and undesirable surface fir 
Large area castings should be reinforced with ribs to a 
stiffness and strength. Equally important, ribs provide a 
tional runner area in the casting to allow it to fill wit 
minimum injection pressure. This may not always i 
sible, but certainly should be adhered to if difficulty 
making and in molding the article are to be avoided 


Following design and material selection, it is advisable | 


fabricate at least one model of the article using the sele 


material for use in designing the tool From an act ale 


machined model and detailed drawing, toolmakers’ drawu 


are made. The toolmaker must consider the following pou 
in designing and building the tool. First is the type of met 
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he mold itself—w hic h includes the cavities 


mins, strom iIMates sutomate cores 
the cavity and core back p plates the adn ind caviles tte 
s, the sprue shing and the locating All es ~ ente alr 
oft six netals for these arts must le As the 1 satisfactory to we 
he sta of wear resistance toughness ents ‘ cep t he avitw ter the 
corrosion The cavities and cores are outside of the 1 It ‘ however to prt 
air or oil hardening steel and a Rockwel a number of thes ents ! A give cavity to allow am ple 
> 18 « Thsicie red satisfac tors On knock out ent y tive i! ™ Is ‘ thear construc 
fiameter and larger a Ro kwell hardness of tion, naturally ter ti selves to properly venting Ufe mold 
the re juirements Smaller might have in the first piac Wher te vent a casting 
kwell hardness at the parting ‘ 1 tine sufhement clearance should 
jiate is sed behind cavities and cores to pre be provide | Mns t revent the escape of air through 
hnobbing mto the die shoe and has a Rock the back of the 1 
f 46 to 50 The use of hard back ip plates ». Material sh Kage st be considered when designing 
mended for cavities and cores to prolong the size of the ‘ ore so as to come up with 
e mold since it has been found that when tiv proper ‘ the finished part Shrinkage 
es and cores in a soft die shoe it is difhcult to Liowance f ab , per lineal inch is recom nded 
surfaces in line to prevent mold flash. Die whet Si gl gt ‘ se este thermoplast matenrals 
are made from a mild steel, and it is 6. To give the best finish or astings, the cavity or core 
iat the outside surface of the die shoe be or both, sh “Ix hed ¢ ror finish since a thermo 
ner to allow the mold to be wiped clean plastic material takes on the finish of the mold surface. A 
ificultv as possible SAE series 1000 steels hi bee ot eg ng a ‘ ster fimseh on the mold 
Cavities and cores are ma le from oil and ing are flash « plate wit from 0.0004 to 0.0007 in 
steels in the SAE senes SOOO. 5000 and If more chron thy shove specified amount is apphed 
core pins, sprue bushings and knock-out pins to a giver vit r core, it has been found that in the 
e satistactory ising the same series whi h are sharp corners r evel mh Otte radius the cavities or on 
ivities and cores, Cast beryllium copper and the cores it w | " hicl f course. will cause 
istings are fairly widely utilized in the the castings cor gy from the old to be marked and have 
ties and cores Cast iron cavities and i nsatistact I I 
been used by special mountings in the die 7. Considerations 1 tie rue size, runner size, and gate 
e are not considered as materials for injection size 18 a t esig? ‘ is for good workability 
in sample molds, up to this time Also to be considere itv ition of the gate to the part 
yu ifter the steel has been selected, the fol to insure a str is al ‘ ife air trapping weld 
itions should be adhered to lines und ba t genera When it is advisable spxot 
tt all cores and cavities Actually this the gate thie t ‘ c a ilternate way to change 
Product Design’) tre mold if il practise do not alwavs 
s and cores must be perfectly anchored in the coincide. Four typical gat ire show! Fig. | 
perfect alignment 8. All injecti Is he provided with heating 
ble parts must have ample clearance to pre and cooling channels which w low conditioning of the 
and sticking, This apples to locating pins nold in operation Phis is e either by drilling or coring 
avily a wit! 
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out holes in the backplate used for supporting the cavities 
and cores, and in some cases it is necessary to provide water 
cooling into cores and directly into cavities in order to make 
the mold operate properly. (See Figs. 2, 3 and 4) 

Injection molding technique is equally as important as 
any of the other points brought forth in this article in 
helping to make a good part from a thermoplastic. As a 
matter of fact, regardless of how well the part is designed, 
or how carefully the material is selected, the molder can 
make a poor molded part if faulty molding procedures are 
used. When considering injection molding a given applica- 
tion the size of the injection machine is a fundamental 
consideration. If an attempt is made to overload an in 
jection machine with too large a mold, you not only get 
inferior molded parts, but the injection equipment may be 
taxed to the point of breakdown, resulting in excessive 
maintenance costs. Molds should be designed within the 
capacity of the machine on which it is to be run both from 
the specified weight in ounces that the machine will shoot 
and the recommended projected area the clamping pressure 
will hold closed. In other words, it is quite possible to 
design a mold with too large a projected area for the 
machine to hold closed and yet the piece may not weigh 
in ounces as much as the maximum capacity of the machine. 
Injection molding procedure is illustrated in Fig 5. 

The length of time to complete a given shot is called the 
machine cycle. There are a number of considerations in 
trying to reach a given cycle and at the same time utilize 
all of the good properties in the material after it has been 
molded. First of all, it is necessary to heat the material to 
a plastic state prior to shooting it into the mold in order 
to obtain a casting free from brittleness, weld lines, cold 
tlow lines, internal stresses and bad surface finish. On the 
other hand, it is possible to overheat the material, decom 


Fig. 4. This six-cavity d we 
designed with an extra sp Diats 
It st f four part 

lows adapter piate w m 
sprue bushing and half runner 
Cavity plate bolted to a plate » 
auxiliary sprues and half 
stripper plate; and mold base ¢ 
sisting of corepin block 
adapter plate 


posing it to a state where inferior cas 


tir 


rs are a res 


Therefore, the length of the cvcle or the time that is ne 
sary to make a shot should be caref ily considered bef 


a production run is made on a thermoplastic molded piv 


in order to maintain the good physica 


material. 
Necessary 


heating or cooling the various parts of the 


facilities 


should be provided in a mold 


mold It 


properties 


been found that hot molds greatly improve the proper 


of an injection molded casting, 


generally fill 
internal stress in the casting 
It has been found advisable in many 


speed of the injection ram on 
the filling speed of the cavity 
face finishes. In many instance 


with 


less injection 


of the injection ram, excess gas 


Silice a 
press 
a machine 


Ss by slowll 


Is pe 


heated 


ire and 


mold 


CAUSE 


cases to vary 


thereby chang 


rmitted 


and obtaining improved s 


dow n the SIx 


to esx 


through vents as the mold is filled, eliminating the bur 


of the castings due to entrapped gas in the cavity or on 


core, 


Proper drying of cellulose ester plastic material prior 


molding is another basic consideration in 


technique. 


If this precaution is not taken a 


undesirable conditions are observed: m 


surface, brittle castings, 


lines and a general bad surface finish 
many instances will not allow a uniform cycle to be « 


entrapped 


on the machine which is necessary 


economical 


operation 


Improved 


gas 


for 


injec 


generally come as a result of uniform m¢ 
As a matter of fact 


cation can be allowed to run continually twenty-four | 


long sustained runs 


a day a better part will result ane 


injection 


num 


ica blisters 


marks, 


poor 


I ndried materia 


good castings 


tion molded pa 


riding conditions 


if a molded ay 


less scrap will be 


duced, thereby reducing manufacturing cost 


MOVABLE | COOLING | __ STATIONARY JACKET FOR THERMOCOUPLE 
CHANNELS ! PLATEN 
| 
NOZZLE 
' | ADAPTER | 
EJECTOR PLATES —— f 
WW 
EJECTOR PIN tie NOZZLE 
EJECTOR ROO — 
| — — 
sprue ! \ 
“— PLUNGER \ PLUNGER CYLINOE 
| MOVABLE PART HEATING HEAT 
| OF MOLD | MEDIUMS” SPREADER— CYLINDER 
Guloe PIN’ STATIONARY PART OF MOLD 
Fig. 5. Above is a sectional view illustrating the general method of injection molding 
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the Flute Form 


Helical Groove 


By H. 0. Kesel 


IN PRODUCING cutting tools it is difficult to itter and the to | 
e flute form of a helical reamer or cutter, even ‘ t of the | ’ i ‘ 
gs are at hand wh h show the flute eptl ip circumfere ‘ { e ton 
sat the bottom of the flute and sometimes tabl engaged. If the 
e of the mill. In many instances the sam into thin dises wl 
f s available, but it still may be necessary to the senbed heli irk 
the manufacturer's and the customer's straight er i t he 
se of mability to mill a gash exactly the on a single plane w 
gash that the 
g graphic method of determining the form of It will be ‘ | 
flute issuming a given gashing cutter and and 
Was developed by the writer Althoug! thro the | 
i many tool operations, the method indicates of the cutt If the 
e of the cutter flute is dependent less on the will intersect the 
gas g cutter than on the setting relative to . t : 
elical work the same gashing cutter can be the axia 
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LINES REPRESENT LOCATION OF 
POINTS ON CUTTER CIRCUMFERENCE 
AT GIVEN DISTANCES ALONG TOOL 
BLANK AXIS AND ARE PROJECTED 
UPWARD FOR USE WITH FIG.7 


4 
LINES REPRESENT DISTANCES tly 


ARC 1X IS ROTATION OF 
BLANK IN MOVI 
DISTANCE JX 


occurs for the whole layout only when the center A of the 
cutter lies above the center line of the blank B, as in Fig. 5 
and then, theoretically, only at the section passing through 
A-5. In other words, a helix scribed on a round bar differs 
from the trace of a plane cutting the bar at the same angle 
as that of the helix. 


For a study of reamer and cutter gashes the relation is 
sufficiently exact so that the difference between PQ and the 
spiral can be neglected. If N and O do not lie on the same 
spiral (and this can occur, particularly where the cutter 
and work are set at an angle which is not the helix angle), 
it is necessary to draw a true spiral through either point; 
for example N. Then find in the plan view the intersections 
of the sections with the spiral and with the line PQ of the 
cutter. The views are placed in Fig. 4 so that the points of 
intersection with the spiral coincide instead of the inter 
sections with line PQ, as in the case shown. Then the two 
will be in the same relation as would occur in the cutting of 
the spiral gash on the milling machine. 


If the procedure listed below is followed, the outline of a 
spiral gash can be generated graphically. 


1. Select the angle of cutter most likely to suit. 

2. Mark a point, A, on a perpendicular line. 

8. Pass lines through A at the angles of the lip side and the 
land side of the cutter with the perpendicular. These 


represent the faces of the cutter. Lay in radius R. 


4. Through any point O, draw a horizontal line 


5. And through O draw a line at an angle with the 
horizontal equal to the angle of the spiral 
6. From intersections C and D, draw perpendicular lines 


intersecting the line of the spiral angle at F and F 


7. With O as a center, swing ares intersecting the hori- 


zontal at H and K. 


8. Draw lines AH and AK and sketch in the radius. This 
will be the approximate shape of the cutter square with 
the tool blank. In reamer or cutter gashing where the 
proportion of the gashing cutter diameter engaged in 
the work is small, this approximation is permissible 
Where considerable accuracy is necessary, as in the 
determination of a gear tooth profile, development of 
the cutter sections using descriptive geometry would be 
required. In a true section AH and AK (Fig. 6) would 
be curved lines 


9. Strike an are with AB equal to half the diameter 


cutter as radius and the projection 
of radius R on AB as center 


of the lowest oint 


10. On any horizontal line, lay off equal spaces, ll 


From these, erect perpendiculars intersecting tl! ar 
just drawn as step No. 9. Then draw horizontal liz 


5 
through these intersections, passing them tl 
radius AB and marking them 0, 1, 2, 3 ete., with B ' 
zero. 

11. Cut out a template as shown by the heavy line ' 


12. Draw a circle with Z as center and of the diameter 
the tool blank and to the same seale as the templat, ' 
made. 


13. Erect a vertical diameter, letting the line extend som: 
distance above the circle 


14. With FY as center, draw a semi-circle with YZ 
radius. Through point /, draw a line at an angle wit 
With J as cent 


strike an are intersecting this line at J ising the spacing 


the vertical equal to the spiral angle 


IJ as used in the template construction as radius 
Drop a perpendicular from J intersecting the are whos 
center is Y at XY. Using this spacing 1X, step off equ 
ares on the are whose center is 1. Now draw ra 
which, since the ares are equal, will have equal angul 
spacing. The equal angular spacing represents 
rotation of the tool blank 


15. Lay the template on the layout with line AB of t 
template on line /Z of the layout; this position w 
represent the greatest depth of cut Mark the pou 
where the zero point on the template falls on JZ 
Through this point, draw a horizontal line VW 


16. Step off several points XY, U, T, . using 
spacing the projection of 1X on VW. Using Z as cente 
and ZV, ZT, .. . . as radii, mark points on YR, YR 
1,2,3.... as the template is numbered. We 
lay the template so that line AB lies along IZ and 
points numbered 0 coincide and scribe the outline 
the template on the layout. Proceeding thus with ea 
point and position, the approximate outline of the « 
will be obtained 


. respec tively, and number these porn! 


The operation of locating point 

2,3 ....can be shortened by locating any one poil 
preferably the fourth or fifth as explained, and pass 
a line through this point and the zero point. Draw t! 
perpendicular bisector, letting it cross line O-Z. Wit 
this intersection as center, draw an are through O. 1 
intersections of the are with R, S, 


will be pow 

In the layout above described, where the zero point fa 
on 1Z, the milling cutter was assumed to be set up wit 
center directly above the axis of the blank. The cent 
the cutter is assumed to be the point of intersection « 
axis of the cutter with the line passing through the 
section of the lines representing the land and lip si 
the cutter, not the center of the radius at the point 
cutter. Bringing the center of the cutter toward the liy 
produces more hook. This effect can be obtained by 
ing point l or 2 of the template on the line 7Z as in N 
and then proceeding as above If more hook is wante 
zero point must be on the land side of AB; if less he 
wanted, the zero point should be on the lip side 
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By Rebert Mawsen 


Jig Fixture 


GH SMALL DETAILS for special machines are usually vided for each nest, ar ut the outer end of each clamp is 
i unworthy of special jigs or fixtures. the Arrow another Allen-twpe screw which can be adjusted to give the 
\ und Tool Co Providence, R. I has found that best holding positior 
methods can be used to machine many of the In operation, the work; is located on the plate and 
for the special machines which they manufacture fastened with three clamps. adiustit Allen-type: screws on 
f these is the Jiz fixture shown in Fig. 1 Mace the outer « 1 the " } If the workpiece has a center 
ne steel base, it is machined, then ground on ole the loca ’ enter plug of the fixture, and 
tom surfaces. An indexing plate is located to spacer colla f necessa! re arranged on the pin 
tt steel shouldered ug, made so that the 
he YO on the fhixture enatbie drilling of any num 
good running fit A center hole is drilled and — 
ber of hole can ix emi into 86 4. ete For 
he nlug 
example it \ ece re es ar lling eight holes. the 
n Fig. 1, accurately machined teeth provide 96 : 
spacings are 24 48. Of 84. 
es on the plate. The indexing detail, made of a 
} nad detail is then pulled out 7. 
ift moves through hole in a steel bearing of contact with 
t} ndexi the blk th th 
tened to the base with two Allen type set screws 1 INCGEXIMNG , . e block with the pola te 
ver o t ‘ fastene« t 
\ spring placed between the Inner face of the block moved t : wes eee he first hole 
drilled. clan re eas the plat « move 
ght face of the indexing detail, is moved in and Irilled, ela —— a moved to position 
t t } 24 and the ‘ epeate 
act with the indexing plate spaces by means of a 
lriven into the upper surface of the indexing lo remove the finishe rkpiece it is necessary only to 
loosen the three swing them out of contact 
te is held during the machining operation with and the pr in be lifte t of the fixture. It can be 
imps which are tightened with screws fitted with see that wit | large hameter of the indexing plate 
type heads Three nests of holes on the plate and therefore ating yx t. the holes drilled in the pieces 
ite several sizes of workpieces \ clamp is pro being smalle eter, are machined very accurately 
‘ 
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Economics 


By John Van Hammersveld 


SUPERVISOR OF DESIGN COST CONTROL 


THE GLENN L. 


MARTIN COMPANY 


Part I 


Desicn PROGRESSION USUALLY follows a general 
pattern of evolution to develop a product. Functional de- 
sign aspects are the first consideration to determine the 
working relationships of the various parts and concepts of 
originations. Next, and directly aligned with the functional 
design, is the investigation of material requirements, speci- 
fications and costs to meet structural integrity. Following 
these progressions the phases of design and manufacturing 
producibility are surveyed in relation to the contract 
quantity. Finally, the incorporation of tooling requirements, 
types and procedures aligned with manufacturing methods 
are achieved. 

This sequence shows the specific design breakdown por- 
traying the relationship of each stage. In other words, this 
implies that design evolution is a complete cycle, all points 
being united together as one basic problem. To maintain 
design and manufacturing efficiency in today’s competitive 
market, it is essential that the complete design progression 
cycle be recognized and fulfilled. 

Examination of the functional aspects of design indicates 
that these are inherent qualities that a designer possesses 
from his natural aptitude for engineering and his educational 
background. However, the aspects of design and manufac- 
turing producibility are not inherent but are phases of de- 
sign that need constant investigation, development and 
application since these are the basic fundamentals for 
achieving low cost products. 

Now the question arises, “What can be done to provide 
the engineer with the tools (used in a broad sense) neces- 
sary to achieve maximum efficiency in design evolution?” 

The Glenn L. Martin Company has been actively engaged 
for a number of years in a development program to find ways 
and means to effectively step up the efficiency of designing 
to acquire economical production in a similar manner as the 
manufacturing personnel has always been supplied with the 
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most efficient tooling procedures, process techniques, and 
equipment, 

One of the first steps in this effort to provide the tools 
was the development of design information in bulletin form 
a basic function of the Design Cost Control Group. This 
information is prepared in a concise form to quickly supply 
the engineers with the most pertinent design economics 
There are three basic types of bulletin information: Com 
parative Cost of Materials, Comparative Cost of Standard 
Parts, and Design for Economy. 


Comparative Cost of Materials 


This bulletin contains cost data on all metallic materials 
used in the fabrication of parts. It covers a range of mate 
rial types such as: bar stock, tubing, extrusions, castings 
and forgings, in all commonly used alloys of aluminum 
steel and magnesium. 

All material cost data are shown in useful graphical form 
to facilitate the ease of obtaining and show the engineer 
the comparative costs of each kind of material under eac! 
basic type. For bar stock, sheet metal, aircraft tubing an 
aluminum extrusion (Figs. 1, 2 and 3) a premise of 10 
300 Ib. is established as the normal purchased quantity 
material to show the comparative cost relationships. Fron 
statistical material pricing data the curve plots are evalua! 
using the most feasible methods of presentation such as 
for bar stock, cross-section area vs. cost per linear foot; shee 
metal, gage thickness versus cost per square foot; tubing 
diameter and wall thickness vs. cost per linear foot. Ext 
sion costs are estimated on a cost per pound basis 

The exact cost per pound can be easily interpolated 
developing the correct form factor for the desired extr 
shape which is the cross-section perimeter divided by ‘ne 
cross-sectional area multiplied by 1.2. This factor, w 
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g. 1. (left) Aircraft bar stock material cost. Fig. 2. (center), Aircraft sheetmetal material cost. Fig. 3. (right Extrusion material cost 
o the current price table, gives the basic ccst per The use of the weight bases to determine the per-piece 
Also included is the die cost information which is prices and pattern or forging die cost proved to be very 
se n the size of the circle which will circumscribe the effective since the drawings of the parts are released with 
section of the extrusion in question the estimated weights. This is a procedure prevalent in the 
[he forging and casting cost data (Figs. 4, 5, 6 and 7) aircraft industry 
red considerable investigation and development to The engineer the early stages of design is often con 


classification 
in Fig. 8 evolved into definitions of simple, 


eve comparable bases of presentation. A 

se as show 
omplicated classes to provide the engineer with 
ent means of obtaining accurate cost data for his 
Also, a quantity premise of 100 pieces, estab 


ed as a maximum purchase quantity, set the bases for 


elections 
he development of the curve plots 

To obtain the statistical data for the development of the 
irves, a card index file system coordinated with the pur 
ase order receipts provided a continuous flow of up-to 
st information. Fig. 9 illustrates a typical type file 


irchase order showing the breakdown of the cost 


fronted with the problen 


a new 


extrusion ar 


when and when not to specify 


he; reorder an existing extrumon; use 


standard stocked extrusion and machined off legs, or pro 


duce the shaped part from machined bar stock 


Extruded material 


cause 


fabrication 
decision, a typical set 


of 


its 


excellent 


is widely used in aircraft design be 


structural applications and ease of 


To aid the engineer in determining the proper 


of cost data as shown in Fig. 10 


solves many of his problems 


This series of ¢ 


in ter 


production run 


ms of produ 


ti 


irves shows the cost of structural angles 


on methods and number of feet 


per 


lo prepare these curves, the following steps 


sta. Also, a file drawing of each part is maintained and were taken. First, from previous purchase records, a list of 
sed f lassifying as well as obtaining weight information frequently used angles was drawn up. By listing angle dimen 
e X ordinate in plotting the curves. sions it is found that, by grouping, they fall into various 
NTTN + . | 
\ 
= 
4 \ | +34 > 
S (left). Unit casting material cost. Fig. 5. (center) Unit pattern cost. Fig 6. (right). Unit forging die cost 
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Fig. 7. Unit forging material cost. 


diameter-circumscribed circles. Second, by selecting the 
average size within the circle diameter, the basis for de- 
termining comparative production costs can be developed. 
As indicated in Fig. 10 crossover points show when certain 
methods of extrusion procedures pay for themselves, de- 
pending upon the quantity required. 


Material cost data given in the bulletin can be used 


easily. After the designer has established a satisfactory 
functional design, he determines the amount of material 
needed to manufacture the design. Using the material cost 
tables and charts, he selects the most economical material 
to use, depending on his judgment of the design factors 
involved. 


Comparative Costs of Standard Parts 


The second bulletin lists cost of standard parts such as: 


rivets, bolts, screws, and fasteners. Almost every manu- 
facturing company uses standard parts in the fabrication of a 
product and, of these, there are many sizes and types. 
Usually the installed cost of a standard part, rather than 
the initial cost, determines whether or not it can be used. 
To facilitate presenting this information for the engineer's 
use, it is organized into two main divisions: 


Part 1—Installed cost of standard parts used in the 
general applications of structural designs. 

Part 2—Installed cost of standard parts used in gen- 
eral applications of nonstructnral designs, 


FIG. 8—CLASSIFICATION OF PROCESSES 


CASTINGS 
SIMPLE: (1) Impression in one half of the mold (2) No coring. 


AVERAGE: (1) Impression in one half of the mold plus simple 
coring. (2) Impression in both halves but no coring. 


COMPLICATED: (1) Impression in both halves of the mold 
plus intricate coring. 
NOTE: In quantities of less than 100 pieces the pattern equipment 


is usually “loose wood"’ of pine of mahogany material and runs ap- 
proximately 40 to 60 percent of permanent metal equipment. 


FORGINGS 


SIMPLE: (1) Impression in one half of the die (2) Parting 
planes are straight. 


AVERAGE: (1) Impression in both halves with straight forward 
die sinking. (2) Parting planes are straight. 


COMPLICATED: (1) Impression in both halves of the die plus 
complicated or curved die faces of wrapped parting planes. (2) Deep 
impression to fill. (3) Multiple blocking dies necessary. 


GENERAL NOTES: Die costs remain constant for any quantity of 


pieces. The unit price is euttoct to cha for low quantities. Die 
setup charges approximately 10 percent Ge cost. 


All standard parts are listed by their specific commerciy 
or AN standard name, number, size, length, grip, +eigh 
and installed cost. In the total cost are the cost of th» par 
the labor cost for handling, drilling, reaming, counter: iking 
dimpling, riveting, de-burring, tightening, checking by ope 
ator, and all other operations required to complete th 
installations. 

The time to perform each operation is evaluated from 
standard time data and converted to dollar costs by Apply 
ing proper fatigue allowances, take-away rates, learniny 
cycle curve factors and overhead rates. The material cow 
for each standard part is based on general bulk shipme; 
normally procured by the Purchasing Department for , 
number of production orders 

Comparing the cost of similar standard parts, as show 
for a typical page in Fig. 11, the designer is able to selec 
the most economical standard which meets design requir 
ments. His selection sets the cost of installation. Shown 
this bulletin are installed cost data for Hi-shear rivets con 
pared with bolts, blind rivets compared with regular types 
Airloc fasteners compared with anchor nuts, and map 
other combinations of standard parts. 


Design for Economy 


The Design for Economy bulletin is comprised of over 12 
classified fitting summary sheets as typically shown 
Fig. 12. This type of presentation shows the designer tly 
aspects of manufacturing and tooling cost on the type 
material selection for the quantity of fittings under co 
sideration. 

As a series of historical references of fitting designs, thes 
summary sheets are of great value to the designer. Usi 
these references for comparing similar shape, size and weig 
to a newly-designed fitting will enable the designer to mak 
a design decision with a fair degree of accuracy 


Fig. 9. Card file to purchase order for casting and forging data 
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CHANNEL | 
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AVERAGE SECTION 
SECTIONS 2-367. 2-38! 


x NOTE cos TS BASED ON PRODUCT % CONTACT PRODUCTION PLANNING & MATERIAL 
TS OR RELEASES OF TOTAL SECTION FOR EXISTING STOCK 
NUMBER OF FEET 20000 60000 
Fig. 10. Comparative extrusion and machined bar stock costs 
| procedure weeny in obtaining the data itemized 
t 3s ty] of the coordinated efforts of the designer 
Design ( ost Control engineer in reaching the correct 
Four me thod of fabricating thi fitting are Fig. 11. Standard parts—rivet cost comparisons 
zed to determine the most economical method of 
facture for the types of material selected 1) 248-7 


uses set at 25 parts. This premise, as in any cost in 


g by each of the four methods being studied 


4130 
steel, and (4) machined aluminum alloy casting 


ed bar stock, (2) 14S-T machined forging, (3 
se is set for a quantity of 100 parts, with shop lot 


is of vital importance since the quantity of 
be made has a direct bearing on the method of 


Fig. 18 is shown the breakdown of costs of material 
ols, set-up labor, dies and patterns to fabricate the 


rst step in the analysis is to develop material costs 
naterial and forging die or pattern costs for each 


auion 1s readily obtained from the charts in the bul 
{ omparative Costs of Material” as shown in Figs ] 
6 and 3 


ext step in the analysis is to develop the manufac 
by means of an elemental breakdown of setup 
ibor tume in machining or fabricating each design (Fig 


, 


'o develop these elemental breakdowns requires an 
man who knows all types of machines in the 
as well as the techniques used in producing a part from 
hines. The design cost contro] engineer in the 
projects has the knowledge and tex hniques to ana- 
ese fittings as to their elemental breakdown 
ne value for each operation is evaluated from stand- 
ta books compiled by the cost control] group Adding 
ental time values for both setup and run-time estab 
operation time sequence. Normally this total 


sLES 15 nanged to hour values for conversion to dol 
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Fig. 13. Fittings cost breakdown evaluation. 
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Fitting summary sheet—door aft hinge 


The evaluation of the dollar-cost conversion factor require 
the incorporation of cost accounting data for rework a 
rejection allowances, direct labor immediate supervision a 
justment factor, and average departmental efficiency percer 
age. Then by applying the average direct labor rate a 
burden percentage, the complete dollar-hour conversion { 
tor is evolved. This figure, when multiplied by the amortix 
setup and total run times in hours, will give the final dolls 
cost of fabrication. 


After the material and fabrication cost of each fitting 
determined, the next step is the consideration of the too 
cost to complete the total cost evaluation. The fixed to 
necessary to complete the fabrication are composed of 
prick-punch template for locating the attachment holes, a 
a welding fixture. All four fitting designs require the pmet 
punch template with only the welded design requiring ' 
additional welding fixture. The type of tools and manufa 


turing hours to build them are coordinated with the Clas 


“A” casting, since this casting is classified as a structural fi 
ting. The testing cost is amortized over the quantities 
purchased casting. This testing cost tr 
tural engineering and laboratory costs 


is composed of 


Combining the material, fabrication and testing cost giv 
the total unit manufacturing cost for each fitting: $104 
bar stock; $10.39 forging; $4.19 welded and $7.92 casting 

The weldment proved to be the most economical for t 
quantity of parts under investigation. A critical revie¥ 
this typical cost breakdown, Fig. 12, for each met 
fabrication enables the engineer to determine why 
designs are more costly than others so that he can tase | 
necessary steps to modify the design to facilitate econ 
production. 
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Knockouts for Punch Presses 
With Air Clutches 


By A. C. Good 
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lutches on punch presses has brought 


é erest developments in the use of knockout 
ejectior Pressure pads or air cylinders strip 
I mpound or inverted type dies piercing and 


blank and piercing dies 


e the conventional type of positive knockout 
sed « presses eq upped with mechanical type 
~ 1 bar see B, Fig. 1 pivoted at the back of 
smaller presses) and projecting through a slot 


turn 


teel plug or knockout pin E. This in 


é le set, covering the pressure pins used to 

e knockout pressure to shedder or stripper The 
peration of the press when the operation 1s 
With the crank at top center it is returned to 
sition by contracting screw D mounted in bar 


ed firmly t iprights of the press This action 


blank from the die through the medium of 
plug mentioned above 

vechanical clutch such a knockout works very 
particular trouble has been expenenced with it 
switched to an air clutch on our punch presses 

i \\ a mechanical clutch the ram would stop 
‘ vit it any trouble regardless of anv resist 
ny t knockout bar as shown in Fig. 1. Witl 


turned off and a spring brake 


) ¢ ram s ascent so that the ran 


somew here ye e top of the stroke with no resistance 
‘ KI i 
This resistance w hiie va s depending on the size of the 
the ses the ram to stop behina 
cente coast far p ta good loading cond) 
tio nthe if « D Fig. 1 is adjusted down t 
sive all blan) il ably stop behind center 
so when e pre s t m in the crank must go up 
ver center, s] g frequent repairs 
ind consta i y Cal controll ng the air clute 
lo over ffi tv we nstalled the following 
versio! fap KTM K t wit very satisfactory results« 
Fig Whi t pre at rest, the ram up 
position 1} ‘ tine am travels down, per 
forming the pera na Dick » the blank with the 
lie This ‘ H And clearance cut 
on cam block B. Wher the upstroke JD) strikes the angk 
m cam block B and CAUSINg pressure on 
which in turt she t of due Screw Co must be long 
enough t ‘a siment the ras ona p press 
1} s tvpe 1 b t a eater flexib ty inasn 
e blank “ © ral is 
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~CAM ON CRANK SHAFT 


3-WAY PILOT OPERATED 
VALVE 


BENDIX 
WESTINGHOUSE 
AIR CYLINDER 


PILOT VALVE 


+—© 
BRACKET FOR MOUNTING ON RAM 
A, = ] 
as 


Fig. 3. In this arrangement pressure is available on the work to 
hold it flat while operation is being performed, yet blank can be 
retained in die while rising to top of stroke 


Figs. 1 and 2 illustrate two versions of the positive knock- 
out. In these there is no pressure applied on the work when 
the operation is being performed except at the top of the 
stroke when the blank is in the process of being knocked 
out of the die. Sometimes it is desirable to have pressure 
on the work to hold it flat while the operation is being 
performed, yet be able to retain the blank in the die and 
carry it up to the top of the stroke before shedding or 
stripping it to be blown out in the conventional way. This 
is shown in Fig. 3. 

Here pressure is kept on the blank in a compound die 
until the operation has been performed. Then the pressure 
is cut off at the bottom of the stroke, carrying the blank 
to the top of the stroke, where air comes on, shedding the 
blank as in the use of the positive knockout bar. Operation 
is as follows: the press is at rest, with air pressure on in 
evlinder D. The press is tripped, the ram travels down, 
performing the operation. At the bottom of the stroke, 
knockout bar FE has been raised through pressure of opera- 
tion through 1, G and F. When the blank has entered /, 
cam A is so made and located on crank of press that air in 
cylinder D is dumped quickly through pilot valve B and 
three-way valve C. Air remains off until the ram has reached 
a position near the top of the stroke. At this point cam A 
is designed to cause air to again enter cylinder D ejecting 
the blank as with the positive knockout bar. (This cycle 
has been used to stamp identification marks on parts by 
putting a stamp in //) 

It is sometimes desirable to stamp some sort of identifica 
tion on the blank. This can easily be accomplished by adding 
a stamp in H stop blocks, or a soft insert in the part directly 
under the stamp. The pressure required to eject the blank 
is more than enough to make a readable indentation on a 
piece of punching steel. (It takes approximately 1000 Ib of 
pressure to make a readable impression in a piece of stock 
using a figure or letter ', in. high. An additional 1000 Ib 
should be allowed for each additional character or letter) 
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There are times when it will be desirable to keep pre- sure 
on the blank all the time. Such an instance might oc 
using this type of knockout on open pierce or shave 


where the blank is to be left on the die for a future pi f 
operation. This is accomplished by installing valves 
a position as to bypass controls which cut off air 


bottom of the stroke. This is merely a piping problen 

Adoption of this knockout system brought about a 
tion which can become a serious problem. Where air is 
it does have a tendency to build up pressure. Then 
the blank breaks loose or starts to move, the whole 
will shoot downward and may cause damage to delicai 
parts. This can be readily overcome with an oil dash » 
shown in Fig. 4. 

This hydraulic check or dash pot carries the weight 
knockout bars and Marquette cylinders and prevents dan 
age to the die when used for the knockout in place of 
positive knockout, using screws as in common practice. Unit 
A must be placed under each end of the knockout bar 4 
in all). The psi in unit A may be rather high, but psi 
unit B need not be any greater than necessary to carry the 
weight of the Marquette cylinders and knockout bars 

In closing this article on punch press knockouts, the fol 
lowing suggestions are offered, which may be helpful iy 
design and development of the air cylinder and subsequent 
oil dash pot and its construction. Fittings, flow control valv. 
ete. must be strong enough to withstand the necessary pres 
sure exerted by the air cylinder. However, as mentione 
above, pressure in unit B (Fig. 4) need only to be hig 
enough to carry the weight of the air cylinder and knockout 
bar. 

This will work equally well on any press regardless of the 
number or position of knockout bars. Design can be altere 
to suit each individual condition and although the dash pot 
must be under the bar, the air cylinder or Unit B (Fig. 4 
can be mounted on the framework of the press if necessary 
using a flexible high pressure hose connected to the dash pot 
\ hole of the proper size may be used instead of the adjust 
able flow control valve shown. This will give the same spec 
of recovery to the dash pot as speed of action and might 
be less apt to leak under the high pressure or oil surge at 
the time of action on the knockout bar 
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Fig. 4. Oil dash pot arrangement to prevent dden release c 
accumulated pressure 
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Inspection 
Fixtures and Tools 


By W. H. Barling 


PROCESS ENGINEER 


CONSOLIDATED VULTER AIRCRAFT CORP 


r 
| HERE IS A MAJOR difference between inspection tools 3. Separate the subject of space dimensions, and the 
Prod iction tools liameters ete of ndividual holes Phen use pins, 
] twice the tole rance on the 


lar production tools 


es and reguiar 
me are sometimes coordinated with others, in undersized lame 
t hye parts en ild fit closely evel though both are space mens ne of the center of thy hele 
f drawing tolerances. In this case the inspectior An alternative | t} to se pins of minimum 
SI s to the proofed prod ition tools How drawing size to fit in! es, the pins to he located bw an 
iss productior and especially if the pure hasit yg oversize m tie f the Inspector fixture 
t mav order parts made by outside companies, 4 Tt mav be noted that the hameter of the holes should 
have tools coordinateed with the produc tion he sé parat« ecke I (y und “No Go” pl ig gages 
e home plant there must be a standard set forth preferal made u ne piece to decrease chance of 
‘ | standard is the engineer's bl leprint losing 
I ise the inspection department cannot refuse to 5. For overall lengths or contours, make the edges of the 
ch agrees with the drawing, if inside of draw fixture such as its base the exact nommal overall 
g es. whether those parts he made in the factory dimensior and ee the nspectors eves or fingers to 
t This general case of mass production is cot detect the absence of formity of the part of this 
™ edge { eck w he needed. by straight edge and feeler 
6. Consider designing the tool so that LH and RH parts 
Justification of Expense can he pected | e fixture. We may extend this 
rincipie ft the case where ne meaenectior tool can hve 
{ in inspection tool consisting of two separate } | id 
ised f severa flerent parts, by sight additions 
s a “Go” tool and a “No Go” tool The tolerance of : . 
to the ¢ 
PAC ot ese oo AD one en " 
y I This principle often does not pay; for example, if the 
ce on the production drawing. Since this pro 
result is not ng put e addition to one oversized base 
es two tools, each made far more accurately 
of many separate tools whicl uuld have heen built at 
ction tools, we immediately have an expensive 
no more cost on separate bases As production Increases 
the division of the tool«e enables the inspection depart 
\ st nsider how to keep this expense down ; 
ment to have additional personne! working efficient! 
'e use the following principles for this purpose , 
on the separate items 
lake one tool only - a “Go” tool - and use feelers to 7. Obviously, elaborate metal fixtures cannot be justified 
eck ths +} Y + } 
at the part does not fit the tool too loosely in general to inspect parts where the dimensions can be 
eck ilv the fe west possible points on the job readilv meas ‘ ; simple gages of the (.0 and No 
ignincant points only Ignore the ma tv of the part (,0”" vanety 
xXx a plane part, and three points Nx a The f th, pection tools 
e pa bu { part 
thy f men re ern 
OTE: Af ect —" 
undamental difference between production . 
d inspection tools is that the production tools have : e of the part 
he purpose of making a part of dimensions some- ) For some welds aseT ‘ r tube assemblies or cast 
here within engineering drawing tolerances. On the 
her hand inspection tools must accept parts any- ata toe 
ere within the drawing tolerances, without pre- proor eo eplable siz nt loose 
rence. Hy { the i 
Che fundamental purposes of inspection tools are tolerance. Direct steel rule measurement tween fix 
educe the time required for inspection, or to per- ture al ort ie wm for insnect 
the use of emplovees of less skill to properly in- | 
et parts. About 400 special inspection tools are 
nomically proper for a four-engined bomber. mere I ; on spection fixtures, and 
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the wear should not be too great. There must be no 
forcing; no reworking of parts in these inspection tools. 


Electric Wire Assembly Boards 


These are quite different from the other inspection fix- 
tures, since they are in fact production tools. However, by 
adding checkout wires on the backs of these, a single in- 
spector can quickly inspect the work, and the production 
department can find its own errors quickly too, prior to call- 
ing the inspector. This cuts man hours to 20 percent for 
inspection costs. 

These additions pay for themselves in less that 20 ships, 
in man-hour savings directly. The old method required a 
man at each end of the assembly board, one with a battery 
the other with a meter. The newer method requires only 
one inspector at one end with battery and meter. 


Ordering and Checking Inspection Tools 


(a) On machine shop parts the inspection fixture should 
be designed to check the holes before the bushings, 
etc., are pressed in. The inspection fixture should be 
so shown on the operation sheet. 

(b) Inspection tools should bear the word “Inspection” 
in their title. The word “Checking” is reserved for 
tools used by production departments. The inspection 
department tools are kept either in special inspection 
tool warehouses, or by each supervisor of inspection 
in lockable cabinets. 

(c) The detail to be inspected should be supported from 
the significant points which the tools inspect, and free 
from contact elsewhere. Thus any local imperfection 
at an unimportant point will not stop the inspector 
from putting the casting or forging (or other part) in 
the “Go” gage 

(d) Inconvenient, awkward tools do not encourage their 
own use. Heavy inspection fixtures should be fastened 
to a movable table. 


(e) Etch lines on the tool are useful to show location 
limits. The feature inspected must lie between the 
two etch lines. Examples: hole edges on profile gages, 
location of cross pins on plug gages. 


Tolerances For Inspection Tool Manufacture 


The cost of any inspection tool depends on four factors: 
(a) general design; (b) the material; (c) general machining 
of those parts requiring no particular accuracy; (d) the 
finish, and accurate sizing, of these tool parts which require 
accuracy. 


Table I - Inspection Tool Drawing Tolerances 
Column | 


Column 2 


permissible size 


003 


Production Articles. 
Largest permissible size—Smaliest Tolerance, plus and minus be 


Less than .003 


to .004 
to .008 
to .012 
to .020 
to .040 
to .100 


Inspection Tools 


put on inspection tool drawin 


Special study of case required 
0005 
0007 


Of all these factors, 


(d) is often the most importa 


Therefore, the tolerances on the inspection too! drawing 
must be kept as large as possible. But theoretica 


tolerance is permissible in the inspection tool. A rule mu 


be arbitrarily set up such as shown in Table I 


Any tolerances on the inspection tool drawing dimensior 


are really tolerances on tolerances, and often lead to 


ey 


pensive figures. On the other hand, anv tolerance may reje 


good articles, within engineering drawings, or accept artick 
outside the engineering tolerance 


Applying Tool Drawing Tolerances 


First find the largest permissible size and the smallest per 


missible size of the production parts to be inspected as give! 


by the drawings. This is Column 1 in Table I 


(a) Blue print of a part calls for 0.500 + 0.0004, — 0.006 
Here the part will be usable if it lies between 0.504 


and 0.494 


0.504 


0.494 


O.OL0 


The inspection tool drawing tolerance is > 0.0011 


found from 


(b) Blue print 


Table I). 


dimension 0.500 + 0.002 0.008. Usabk 


sizes are 0.508 and 0.502. Manufacturing total t 


ance 


0.508 


0.509 0.006. corresponding 
2 | g 


which, the table shows an inspection tool tolerances 
= 0.0007. 


(c) When the tolerance on the inspection tool runs 


four decimal places, then the nominal dimensions 


The manufacturing total tolerance is tl 


inspection tool must be given to four decimal places 


(d) For an “encased” Go gage, make gage about 0.0004 
in. small, since a solid 1 in. plug will not enter a 1 u 


ring. 
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ENGINEERING DATA | - ENGINEERING DATA NUMBER TWENTY-TWO 
| JIC Eleetrieal Standards for Industrial Equipment 
el with 
by the 
4 


ENGINEERING DATA NUMBER TWENTY-TWO 


Note: Precision and other small devices used to insure the proper sequence starting 
for control shall conform to accepted standards stopping of su “ evreee Means to op 
. ual hand for too sett 
for that class of devices. heads in tally Dy 
surposes when necessary sha tye stalled 
E2.1.2 Magnetic motor starters not smaller than a idin » the above arrangements. to pre 
NEMA Size | shall be used for across-the-line damage, are complied with 
motor starting 
E2.2—Disconnect Switch E2.3.5 Where line voltage (115 va 
the only power supply to the equipment 
a E2.2.1 The equipment builder Shall furnish and fused disconnect switch or circuit breaker 
mount NEMA Type A manually operated, non suitable size shall be installed i 
fusible, motor circuit switches or circuit inter E2.4—Motor Branch-Circuit Overcurrent Pro. 
rupters capable of interrupting the maximum tection f 
operating overload current of all the equip , ' 
Ine Branc » conductors supplyir 
7 ment connected to that circuit. These switches E2.4.1 One Branch Circui The « nd i uppl y 
all motors or i single machine ool may t 
or circuit breakers shall disconnect all lines of 
considered a single branch circuit, which must 
; ill power circuits to the equipment and shall 
vie comply with the provisions for motor bra 
4 be so arranged that they may be locked in the : . 
circuits in Article 430 of the N.1I Code 
off” position. When requested by the pur 7 
: , modified in Article 670 of the N.E. Code, ex 
" chaser, the equipment builder shall furnish ' fied h 242 
$s spe ‘dl in parag 2.4.2 
fusible NEMA Type A motor circuit switches 
i or circuit breakers E2.4.2 Several Motors on One Branch Circuit. ¢ ) 
a Vote: This paragraph does not apply to smali Sere and running overcurrent protective 
% “vices for two or more motors connected t 
a bench type tools powered by a single motor devices for two or more 1 nne 
ne 1 5 . ; the branch circuit of a single machine tool nee 
rated less than hp, or to welding transform 
not comply with Section 4343 of the N.I ( 
4 ers and their control curcuats. On bench type if all of the following provisions are compli 
machines the disconnect switch need not be with: 
mounted on the machines but shall be fur 1) Motor Running Protection. Each motor is ' 
nished., protected by i motor running overcurrent i 
MY E2.2.2 On single power source equipment control en ; proves tive device 
es closures, the disconnecting means shall be made ») Rating of Overcurrent Pr ts 
‘ircuit s over-current protectio 
a part of the control panel and mechanically br inch circuit ha , deg pete 
or electrically interlocked, or both, with the of a —_— SS —_ hat specified in S 
control enclosure door or doors. Where there tion 4342 of the E. Code for the ore . 
is more than one power source, additional in motor ¢ ere ted to the ircuit oo 
dividual disconnecting means shall be provided amount equal | the me he full 
current ratings of the other motors or 


so that all power lines to the equipment may 
be interrupted. All these disconnecting means 
shall be mounted inside the enclosures and 
mechanically or electrically interlocked, or 
both, with ‘the control enclosure doors rhe enclosures or compartments complying 
operating handles shall be grouped and located 
between three (3) and seven (7) feet from the 
operating floor 


machine tool connected to the same cire 
(c) Enclosure The control equipment 


running protective devices are mounted 


all respects with the provisions of 2.5.2, 


2.5.4, 2.5.6, and 2.5.7, of these standar 


(d) Conductors. The conductors of the brat 


Note: This does not apply where lighting cr circuit comply with tl ' 
4 paragraph (b) of Section 4343 of the N.1 
is cuits are required when the main power circuit Code 
it is disconnected. E2.5—Control Panel Enclosures and Com- 
Ht E2.2.2 Paragraph 2.2.2 does not apply to electric partments 
j (F) power for resistance welders or electric fur E2.5.1 (a) For the purpose of these Standards, the 
(W) naces unless specified; however, it does apply word “enclosure” means the meta! ho 
to motor control for such apparatus. ing for the control panel whether mount 
E2.3—Protection on the industrial equipment, or separate 
E2.3.1 Motor running overcurrent protection shall be mounted 
; provided for each motor except in the case of (b) A “compartment” is a space within the 
8 short-time rated motors. For such motors, base, frame, or column of the indust: 
motor running overcurrent protection may be equipment 
omitted when protected against overcurrent in E2.5.2 Control panels shall be enclosed and shall 
iwccordance with Section 4323 of the National mounted in such a manner and position as 
: Electrical Code. guard it against oil, coolant, dirt and dust 
: E2.3.2 Under-voltage protection shall be provided for the control panel is mounted in the base 
ill motors which might cause damage to the column of the industrial equipment, it sha 
machine or injury to the operator should they readily accessible; it shall not be conside 
start after interruption and return to power enclosed if the space in which it is mounte 
E2.3.3 Where there is more than one electrically con open to the floor, the foundation upon wi 
trolled or overated device on any industrial the industrial equipment rests, or to ot! 
equipment, and where possible damage may be compartments of the industrial equipm: 
caused by the failure of any one device to which are not clean and dry 
function, cireuits shall be arranged where 
practicable, so as to interrupt all operations, Suggested standards sponsored by the Joint |: 
provided such interruption does not constitute dustry Conference, including representatives of th 
i safety hazard to the operator or damage to following groups: Industrial Electrical Engineering 
the equipment or work in process. Where start Society of Detroit, industrial equipment users, | 
ing or stopping of such devices in improper dustrial Furnace Manufacturers Association, In: 
3 sequence can result in a safety hazard to the National Electrical Manufacturers Association, 
operator or damage to the equipment or the tional Machine Tool Builders Association, Resistan 
* work in process, circuits shall be so arranged as Welder Manufacturers Association. 


NOTE: Data sheet No. 19 (May 1950) was incorrectly titled “JIC Identification Symbols for Hydraulic Sy: 
bols”. The title should have read “JIC Identification Symbols for Industrial Piping Circuits”. 
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- as e Ingenious Devices and Ideas to Help 
. | the Tool Engineer in His Daily Work 


System for Measuring Internal Threads 


t ead gages unquestionably provide the most ac manent eas ye pomt f the mikes—that is, from anvil 
' s of ecking the size of an internal thread, they to up of ba t ma the cahbrations Since the sual 
Ssavaillabk Even if they are, one cannot readily range of a ‘ > : this mat ed the end 
f the a int of stock to be removed to attain of the ba th the cahbra s 
Therefore, it has been the practice to mount A table f constants lable Iwas prepared for the 
ts, telescope gages and even micrometers, and various pitches, selecting the most suitable ball and determin 
easure the computed overall dimensions with out ing t hve pro} | tthe bevor t hve te} ine The 
t : eters addition of this stant to a mean of the mitch and minor 
: balls, held in place with petroleum jelly, would diameters determines the desired saze, simplifies calculation 
, f place or become lost, and in our plant this pro and practically « ites use of formulas, the latter being 
ed the nature of a nuisance, We therefore took 
meters of various types and adapted them to 
ad chet king ais shown in Fig ] \ B ( lL) and , 18, 
ple, we set up internal mikes having projecting + 
s in a thread grinder and ground threads of 4\4 
| t n the anvil O.D’s, as shown at F and L, Fig 
teration did not affect the normal function of the 
i lapters was then made up, as shown at G, H, J <a 
IN inted as indicated by F. Each of these adapt 
' esigned to take a different size ball, using silver 
nting. The balls used were fractional size, the 
el illy available The opposite end of the Table | howing tants that nplify measurement of internal 
threads te te { that the mber of threads per 
tapped to match the ground thread on the all BD” the ba Jiameter- and “Const designates the con 
stant. The boxe ect represents minus constants. Note: This 
ameter from the up of the ball to the per tions. See oplementary diagram. Fie. 1. for thread ca ations 


CONSTANT 
ABA 
! 
G J K 
ADAPTABLE 
TO VARIOUS 
TYPES OF 


ASSORTED BALLS USED RELATIVE | 
TO PITCH AND MAINTAINING | 
DISTANCE X BUSHING | 


| = = hy \ 


wing various ball mountings for adapting micrometers to inside thread measurement. A f and =D. at lower left. show respectively 
and assorted ball mountings used relative to pitch and maintaining distance Ar ie rometer with ha adapter 
anvil end. G, H, J and K, to center, show assorted adapters, distance X being established relative to anvil end of micrometer. Note 
y with micrometer as shown at F the distance from anv to top of ba SO wnd Maat pper left how respectively 
| ted to various types of micrometers, and a mounting for major diameter ent 
eft is a supplementary diagram for Table I, in which c p/aX \7% 43301 x F 
tant in Table I—represents the projection of the ba and a thece dims he 
the pitch e R’’ the distance from the ball! tip to the 7 eg 
vertex, or bottom of the thread, which equals the ba P/2 & for 60 deg V-thread 
P’’ the linear pitch; and “D” the distance from the pitcn Incet at " sht show wa segment of a bushing facilitates 
neoretical vertex the theoretical fu depth of a » dlameter there ic ¢ posite minor 
thread: while represents the bal! rad the eg Add thickne 
va tnreac elements may be arrived at as follows egment | 4s diameter 
0.43301 X P—r. Note here, that P impli 
t t the threads per inch. Example: the nstant 
4 tcnh thread which the linear pitch is 0.25 ir and ba 
7/64 would be ascertained as follow The Tool Engineer pays regular page rates for ac- 
KX 25 703125 radius of ba 0 03794 as shown ir cepted contributions to these pages, with “a minimum 
which the constants are reduced to four decimal places of $5.00 per each item. 
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included here merely for reference. See supplementary dia- 
gram, upper left in Fig. 1. 

By screwing the proper size ball adapter to the mike, as 
shown, a fairly precise measurement may be made from the 
minor diameter to the pitch diameter. The size of the minor 
diameter is determined prior to threading, or, if the threads 
are already present, a segment of a bushing of smaller 
diameter and known wall thickness will permit this dimen- 
sion to be ascertained with the inside mike, with or without 
the ball. See inset, lower right, Fig. 1. 

It should be obvious that all dimensions will have only a 
radial variance since the minor diameter represents a fixed 
point. Hence, the amount of variation of a measurement 
with the finished size should be doubled to determine the 
amount of stock remaining on the pitch diameter. 

We have used this system in our plant over a period of 
years, and with entire satisfaction. We have further aug- 
mented the set of balls with a conical point for direct meas- 
urement of major diameters since, occasionally, we have 
work that requires this dimension to be maintained. See M, 
Fig. 1. 

We would like to pass the idea along so as to develop a 
demand for precision balls of sizes falling closer to the pitch 
line—say comparable to wire sizes. Because of the wide 
range of fractional size balls, however, angle errors should 
be held to a minimum. As an added note, burrs should be 
removed before measuring soft work. 

Edwin C. Austin, 
Potomac Chapter, ASTE 


Flash Cleaning of Die Cast Parts 


Many die cast and plastic molded parts have to have flash 
and other surface irregularities removed before they can be 
used. Small, easily handled pieces are best processed by 
means of a sanding operation and, since the actual sanding is 
usually very fast, handling time becomes an appreciable 
part of the cycle. 

The sketch illustrates a setup that eliminates one half of 
the handling cycle at very small initial expense. A motorized 
belt sander is set up horizontally instead of vertically 
Either a commercially available sander may be used, or a 
home-made unit can be readily built. A hopper is mounted 
close to one end of the sander so that the operator can pick 
up a rough part from the hopper and place it on the belt 
with a minimum of motion. 


HOPPER 


HORIZONTAL SANDING 


BELT STAND 


TOTE 
BOX 


By means of a horizontal sander and conveniently adjacent hopper 

and tote box, parts may be sanded and then released, to be 

conveyed to the tote box by means of the sander belt 

The direction of travel of the belt is away from the 
hopper so that, after the operator has held the part on the 
belt as long as necessary for the operation, he merely re 
leases it and reaches for another part. The sander then acts 
as a conveyor belt and drops the finished piece into a suitably 
placed tote box. Or, some other operation might be arranged 
to immediately use the piece without intermediate storage 
This setup makes it unnecessary for the operator to spend 
time removing the piece after sanding 
Paul H. Winter 
Syracuse, N. Y. 


Magnetic Pedestal Gage 


Under “Tools of Today” in February 1950 issue of 4, 
Tool Engineer, you published an item about a Magne 
Base, a product of the du Mont Corporation. We purchase 
five complete sets of these bases, supplied with dials, » 
these sets have proven entirely satisfactory in our plant 


-~MICROMETER HEAD 
*-MAGNETIC BASE 
BORING BAR 


TOOL BIT 


/ 


An attachment to a standard magnetic base converts it to 
pedestal micrometer for adjustment of tool bits in boring bars 


After studying the adjustment of tool bits in boring bar 
however, the writer found a new field for these magne 
bases. That is, that by mounting a micrometer head 
them, as illustrated, they serve as a pedestal micromet 
gage. We made a holder attachment for the base, wi 
provides an additional convenience as it hugs the bar 
does not readily slide off in use 

L. M. Lepsoe 

{sst. Works Manager 

Be rgens Mekaniske Verksted 
Be rgen, Norwe ? 


We are sure that the du Mont Corporation will be plea 
at the rece ption, m Vorway. of their magnetic bases 
equally pleased at the conversions which suggest broader 
USER, 


The Gadget Ed tor 


Reduced Loading of Wheels 


A considerable part of the work at our plant consists 
grinding small steel plates of irregular contours to serib 
lines. Because the plates are of mild steel we have 
trouble due to the grinding wheel picking up “load” particles 
this despite that the correct grade and grit is specified 
g” of the work 
piece and makes accurate grinding correspondingly diff 


This loading causes repercussive “kickin 


also, edge finish is poor where the plate is torn by 
loading 

Considerable improvement in finish, coolness and gr 
speed ean be effected by dressing the weel. bringing 
rest, and then smearing the periphery with a reliable past 
type cutting compound, such as is often recommende 
used for tapping operations. Alternately, a good qua 
cutting oil can be mixed with a thick grease, to form a sti? 
paste, and this is worked well into the pores of the whe 

Only enough to cover the surface evenly is used, ai 
surplus is flung off on restarting. However, sufficier 
mains on the wheel to improve matters considerably 
the next dressing, when the process is repeated 

Iran J. Peacock 


Carlisle, Englar 
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A. Ss. T. E. NEWS 


Doris Pratt. Editor 


Committee Chairmen Name Their Staffs 


Chapters Given Wide Representation in 1950-51 Setup of National Organization 


»TE IS ROLLING up its sleeves vacancies in the Judicial/Honor Awards Dayton; Harry R. Nelson, Chicago, and 
A tting down to work on 1950 Committee. William H. Smila of Detroit C. Granville Sharpe, Detroit 
5 es, as national committee ap second president of the Society, steps Handbook: E. W. Ernst, Schenectady 
4 are announced by Harry E into the chairmanship. Ray H. Morris chairman: Frank W. Curtis, Springfield, 
( tive secretary of Hartford and Otto W. Winter of Buf vice-chairman, and Editor Frank W 
head the several phases falo, will fill the vacancies. The remai Wilson, At Large, secretary 
t activity, have been named by ing members are: T. B. Carpenter, Wal . : 
} Herbert L. Tigges. In choos ter F. Wagner and Frank A. Shuler Osborn Starts Second Term 
i f mel, the hairmen have all of Detroit; A. H. d’Arcambal, Hart Membershiy Dr. Harry B. Osborr 
: select qualified men em ford; James R. Weaver, Philadelphia Ir Cleveland. chairman Thomas ( 
t wide a range of chapter rep and Frank W. Curtis, Springfield, Mass Bradford, Worcester; Thomas J. Dono 
' as possible Appointees to other committees are van, JIr.. Philadelphia; Clifford L. Bendle 
Constitution and By-Laws Dick R Water Area; Ben J]. Hazewinkel, Den 
Travel Costs Limit Meetings Linch, Los Angeles, chairman; Edward ] ver; James S. Longdon and Robert W 
Berry, Little Rhody (Providence), and Miller, Piedmont: Charles M. Smillie 
present high travel costs, Edward H. Ruder, St. Louis Detroit, and Harry H. Whitehall, Grand 
4 ttee business will be trans Editorial: William F. Sherman, De River Valley (Galt, Ont.) 
4 respondence. When meet troit, chairman; Joseph Penn, Indiar Professional Enginecring Ralph I 
, ed, they will be limited to apolis; Joseph L. Petz, Mid-Hudsor Robbins, Boston, chairman. Members of 
r entrally located (Poughkeepsie, N. Y.); Milton L. Roes Mr. Robbins mmittee have not beer 
ttee has been added to sel, Rochester, and A. M. Schmit, Toled ant need 
t al structure, to do the spade Program: Gerald A. Rogers, Montreal 
» t research foundation author Three Professors Appointed hairman: Gardner Young. Pittsburgh 
P © board during its annual Education: Prof. Jay N. Edmondsor first vice-chairman; J. O. Horne, Roches 
r PI ladelphia it April. A M Columbus chairman: ( D W night ter, = nd vice hairmar Kenneth W 
. f Detroit hapter, a former Toronto: Arthur R. Diamond, Philads Riddle Philadelphia, secretary: Harrel 
I an, assisted by Orlan phia; Prof. Myron L. Begeman, Houstor M. Creascy, St. I s; Carl N. Flick 
4 Waterloo Area (Ann Arbor and Prof. William W. Gilbert, Water Cincinnati; Harmon S. Hunt, Greater 
4 N. Ed dson, Columbus, Area New York, and Edward J. Raves, Golden 
° H. Smila, Detroit Finance: Howard C. McMillen, Evans Gate (San Francisco) 
s Past Presidents J. A ville hairman: William F. Jarvis, Hart Put Relations: Willis G. Ehrhardt, 


§ 1 R. M. Lippard created tw: ford, vice-chairman; George A. G iwit St. L s, chanman: A. B. Clark, Cleve 
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land; R. Eric Crawford, Toronto; How- 
ard E. Campbell, Cincinnati; Carl C. 
Harrington, Greater New York: Charles 
O. Herb, Northern New Jersey; Guy 
Hubbard, Cleveland, and Halsey F. 
Owen, Indianapolis 

Standards: L. B. Bellamy, Detroit, 
chairman; Joseph C. Brenner, Greater 
New York; William Moreland, Rock 
ford; Raymond C. Peterson, Toledo: 
W. A. Thomas, Windsor, Harry M. 
Smithgall, Philadelphia; Arthur M. Swig 
ert and Grant S. Wilcox, Jr., Detroit. 

Most of these committees plan to get 
together at least once before the semi 
annual meeting of the board of directors 
at Detroit, October 13-14. 


Abuses Drills to Show How 
Breakage Is Overcome 

Washington, D. C._—At the last techni- 
cal meeting before the summer recess, 
Potomac chapter presented Herman 
Goldberg of the Snow Manufacturing 
Co., Chicago. 

Spicing his lecture with philosophical 
observations on the advantages of Amer- 
ican know-how and freedom from “class 
subservience between 
workman,” Mr. Goldberg demonstrated 
tapping and drilling on one of his com 
pany’s latest machines. 

Extensive study and observation of 
taps and tapping, he said, led to the de- 
velopment of this machine incorporating 
“controlled pressure in feeding the tap” 
and a “rigid, true chucking of the tap.” 

To close his demonstration, Mr. Gold- 
berg emphasized how the hazard of tap 
and drill breakage has been reduced, by 
deliberately abusing the tools in an un- 
successful effort to break them. He left 
with the engineers a nut tapped to ‘iy 
x 18-NC-4 fit and retapped to a “qx 24 
NF-4 fit so that a snug fit was main 


supervisor and 


tained on both threads and neither no 
gO gage would start 


Two national officers were guests at Dayton’s eleventh 


hairman; M. M. Roberts, technical speaker, and general manager, Frigidaire Div seneral Motor 
Miller, chairman; H. L. Tigges, president, and G. A. Goodwin nationa! treasurer 


British Edition to T. E. Handbook to Be Published 


Demand for the “Tool Engineers 
Handbook” in Britain and other English 
speaking foreign countries is so high that 
arrangements have been made for pub 
lication of a British edition by McGraw 
Hill Book Co.’s London affiliate. 

This will permit British industry to 
buy the Society’s handbook with sterling 
instead of dollars, broadening dissemina- 
tion of U. S. production know-how in 
that country. 

Despite exchange difficulties, several 
thousand copies of the handbook have 


Schmitt and Jackson 


Elected NAEC Officers 


Detroit, Mich.—Two ASTE men won 
offices in the National Association of 
Engineering Companies in a recent elec 
tion of that organization. 

Walter W. Schmitt, president of Prod 
uct Engineering Co., Detroit, was elected 
vice-president, and Walter R. Jackson, 
president of Modern Engineering Service 
Co., Berkeley, was chosen secretary 
treasurer. Mr. Jackson was also elected a 
director. 

The new NAEC officers are affiliated 
with Detroit chapter, ASTE. 


Chapter Page 
(Allentown) Lehigh Valley 72 
Boston 50, 52, 54 
(Bridgeport) Fairfield County 47 
Cedar Rapids 55 
Chicago 55 
Cleveland 40 
Detroit $8, 49 
Elmira 50 
Evansville 55 
(Galt, Ont.) Grand River Valley $8, Sl 
Hamilton 55 
Hartford 47. 48, 49 
Indianapolis 48 
Kansas City 54. 55 
Long Beach 72 
Louisville 50 
Milwaukee 50 
Montreal 52 
(Newark) Northern New Jersey 51 


Other News in This Issue 


Chapter listings include member as well as meeting news 


Chapter Page 
New Haven : 47 
Peoria 49 
Philadelphia 
Pittsburgh 54, 55 
(Poughkeepsie) Mid-Hudson 51 
(Providence) Little Rhody $0 
Rochester 52 
Rockford 48, 53 
Salt Lake City 72 
(San Francisco) Golden Gate 52. 54 
Seattle 50. 54 
Springfield, Mass $8. 49 
(Springfield, Vt Twin States 48. 51 
(St. Charles, Il.) Fox River Valley 51 
St. Louis 49 

Utica, N. Y.) Mohawk Valley 72 
Worcester 42 

* * * 

Among ASTE Student Groups 54 
Coming Meetings 


been purchased by companies and 
dividuals in dollar-short countries 


G. M. Executive Urges 
Spiritual Regeneration 

Dayton, Ohio—“Our American He: 
tage,”” an address by Mason Rober 
general manager of Frigidaire Div 
eral Motors Corp., keynoted the eleve: 
anniversary observance of Dayton 
ter. About 100 members and guests 
tended the dinner meeting, held Ma 
at the Miami Hotel 

Mr. Roberts’ observations on the 
tion’s course in world affairs and 
urgent need for a spiritual re-awaker 
to keep pace with our rapid scient 
development was completely absorbing 
his audience 

America, the speaker pointed out 
the last hope for a free world 
pleaded for increased participatior 
government by each citizen, ti 
the terrible implications of the H-! 
and other war weapons. R. J. A 
strong, first vice-chairman, introd 
Mr. Roberts 

President Herbert L. Tigges of T 
also spoke, outlining the Society’s 
for the coming year and its benefits 
members. National Treasurer George 
Goodwin, a chapter member, commer 
on the healthy state of the orgar 
tion’s finances 
R. Miller introduced 
following past chairmen, present as s 
cial guests: Earl Johnson, H. O. P. 
Adam Lensch, Gordon Letsche, W 
Olt, E. J. Seifreat, G. C. Tillotson 
Mr. Goodwin. J. D. Blair was unat 
attend and H. C. McMillen is now af 


ated with Evansville chapter 


Chairman C 


Guests included State Representat 
Jesse Yoder, Leslie Meyer and Ge 
Grusemever, who have been instrumet 
in obtaining recognition of tool engine 
ing om a voluntary basis in the 
professional engineers licensing law 


Accepts Canadian Post 


Buchans, Newf.—Orest A. Meyka 
Greater New York 
a position as mechanical engine¢ 


chapter has a 


the American Smelting and Refining 
Mr. Meykar is engaged in a n 
zation project at the Buchans 
Co., Ltd. subsidiary. The latter 
expanding its lead, zinc and copy 
ing operations at Buchans in the 


f Canada 
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second annual 
t Night,” sponsored by Fair 


collaboration 


i and New Haven chapters 


7 ther more than 500 area 
s i guests at Stamford, May 4 
cooperation with the 
Manufacturers’ Association 


ned with afternoon tours 

ints the vicinity of Stam 

: ved by a social hour and a 

y Final event was a 

d Vonderlieth Hall at the Pit 
d 

n “Connecticut's Prosperity 

Engineer,” William A. Pur 

t of the Connecticut Manu 

; As ation, urged the banquet 

become better acquainted 

American system of business 

He y in order to combat the false 

ber ind promises of collectivism 

Sees Capitalism Imperiled 
ts anners, who do not understand 
fa tionship between the profit 


i America’s high rate of pr 


¢ attempting to supplant the 
j e form of Nlectivism 
ening By ting examples ot pro 
ases over the years, Mr 
ng wed that natural resources 
an element benefit the world 
t e use of and improvement 
i and nvincing manner of 
h ight thunderous applause at 
‘ s address. A member of 
upter, Mr. Purtell is presi 
- Holo-Krome Screw Corp. of 
i, and a candidate for the 
gubernatorial nomination 
M ay WOrTKS mar rer of 
I Corp., served as toastmaster 
oe who spoke briefly were: W. F 
tive vice-president, Pit 
( George T Barrett, 
4 1 Stamford; Benjamin Bogin 
; nt, Conde Naste Publications 
> nt the Stamford-Green 
M ( I. F. Holland and 
Morris f Hartford, former 
lents; Victor H. Ericson of 
af Mass > 1ety director 
y, Boston, director-elect 
* m Conrad, Detroit, executive 
ner 
a Blanchard Talks on Short Runs 
: Blanchard, sales manager of 
Bridgeport, and a F; 
ember, was the speaker at 
g t al session also held 
i Bowes ( His top was 
{ Sma Lot Productior 
i gave ex; it examples of 
; eur ted runs. A lively 
] wed with repre 
the ants visited evaila 
ard’s lecture on this subject 
FE Montrea nvention last 
shed in the December issue 


retell Warns ‘Connecticut Night’ 


Audience 


Against Collectivism 


Plants holding open house for the visit E tr razor prod at Schick 
ing engineers toted up a registratiorz Ir Stamford, f 1 volume 
820. A schedule planned to permit tours manufactur { smal! parts t se toler 
of at least two factories during the after xtensiv sveten 
noon made this high hgure possi bi and ss W x \ x ther pcrations 

At Conde Nast Publications tix rs nmspected heat treating 
Greenwich the ASTE’ers saw typesetting ipping, plating, welding, and 
photo engraving, press runs in black ar ass y methods 
white and in color, binding and mailing A Stamford fir that has been making 

f periodicals ks and building hardware for 8&2 years 
“ the met how ror and brass 
isit Appliance I lant ‘ and dic asting figure mn this 

Electrolux Cory another Old Gree ndustry. Plant guides at Yale & Towne 
wich firm, showed high speed product Mar act ng als escorted the 
and maternal handling methods, multipl ASTI arties through the die cast dix 
nachining of parts, and conveyors sed patt press, and rod shops, and thx 
in manufacturing home cleaner ay ma ‘“ assembly and finishing 
ances and precision motors , 

Mixing tanks, tablet machine and 
bottling, capping, labeling and packaging Watch Electronic Tubes Being Made 
equipment engrossed thos« wl A l ntrast, products coming off the 
through the pharmaceutical prod t s at Ma t Lab atomes, als ! 
plant the Chas. H. Phillips at strictly lew nents 
Darien t t t y There the Connecticut 

Outstanding netal processing vat ed glass blowing 
tions bserved at Pitney-Bowes ( va ast giass on aled 

luded swaging, engraving an cta t heating and soldering, um 
gear shaping, hobbing, and ppet ating | act brazing 
ing. This trp included the assem! " { ployed in making 
mailing and other business machi \ x : j tr c tubes > 

Pp ey Bowe cory 
T. B Mayor of Sta mae Yew Engia 
at wire feed Ele 5 precedes Nigt 


‘CONNECTICUT NIGHT 


WELCOME 


TO..PITNEY- BOWES 


fet 


‘New 
‘ 
net 4? 


Between the plant tours and the tech- 
nical session, the members had an op- 
portunity to rest and enjoy refreshments 
during a social hour at Hugo's and the 
Liedertafel Club 

General chairman for the successful 
affair was Arthur F. Murray of Fairfield 
County chapter. 

Other committeemen included: Fred J 
Dawless of New Haven, vice-chairman; 
A. Douglas Proctor, secretary, Ray H. 
Morris, treasurer, and Don Huntting, 
technical session, all of Hartford; T. E. 
Hogan, banquet, and Eugene W. Laist 
ner, plant visitations, both of Fairfield 
County. 

Also: Richard Smith, Hartford, enter 
tainment; Carl Moeller, Hartford, Frank 
Shute, New Haven, and W. C. Mc 
Donough, Fairfield County, transporta 
tion; Mr. Morris and W. T. Allison, 
Hartford, D. F. Linsley, Fairfield County, 
and J. A. Benson, New Haven, tickets; 
Fred Rawstron and Sydney P. Harris, 
Fairfield County, and Kenneth F. 
Thomas, Hartford, public relations. 

George W. Norrick of Fairfield County 
and Mr. Dawless headed the guest com- 
mittee, and Mr. Harris was in charge of 
guides. 


Technical Writer 
Analyzes Jig Design 

Springfield, Vt.—Joseph I. Karash of 
the Reliance Electric and Engineering 
Co., Cleveland, Ohio, was guest speaker 
at a meeting of Twin States chapter, 
held at the Trade Winds Cafe in Spring- 
field, May 10. His subject was “Analysis 
of Drill Jig Design.” 

Author of a book on this subject, Mr 
Karash has lectured before many ASTE 
chapters, as previously reported in ASTE 
News 

In the absence of Chairman H. H. 
Ranney, First Vice-Chairman Floyd 
MacArthur presided at the business 
meeting and introduced the speaker. 

Copies of the Philadelphia exposition 
edition of The Tool Engineer were dis- 
tributed among guests present. 

William Piper accompanied by 
Wallace Rostan and Roger Brown at the 
piano, led group singing 


Lutz Details Economies 
Of Air-Operated Tools 


Worcester, Mass.—For their last meet- 
ing of the season, Worcester members 
gathered June 7 at the Svea Gille Club 
on the shore of Lake Quinsigamond. 

J. G. Lutz, New York manager of the 
Pneumatic Tool Div., Ingersoll-Rand 
Co., talked on the use of air-operated 
tools. To show the savings effected with 
these tools, he displayed a variety of 
charts. Wastefulness of low air pressure 
and the correct selection of adequate 
compressor systems also were discussed 

Before the technical session John 
O’Lalor III, FBI agent, narrated the col 
orful history of this department of the 
government and described its functions. 

Smorgasbord and a business meeting 
preceded the speaking program. Carroll 
L. Morse, chairman, presided. 


vi. 

Detroit Membership Men 
Carry ASTE Sample Case 

Charlies Smillie (left) Detroit chapter chairman and 
national membership committeeman, and Michael Pintc 
hapter membership chairman, make businesslike en 
trance to chapter meeting at the Engineering Society 


of Detroit. Case Mr. Pinto carries contains all materia! 
used to interest prospects in Society membership 


Named to N-B-P Board 


West Hartford, Conn.—A. H. d’Arcam 
bal, general sales manager and consulting 
metallurgist, Niles-Bement-Pond Co., has 
been elected to the board of directors, 
F. U. Conard, president and general man 
ager, recently announced. 

A past president of ASTE and of ASM, 
Mr. d’Arcambal is widely known in these 
and other technical societies, for his 
lectures on tool steels. 


Pay Tribute to Help nats 
On First Ladies Nich 


Galt, Ont.—For their chap‘er’s 


ladies might, about 65 Gra R 
Valiey members entertained their y 
with a dinner and dance, M 19 


Leisure Lodge, Preston 


Harry Whitehall hairman, presid 
and paid tribute to the effor »f 
women in getting the new chapter est, 


lished. Mr. Whitehall presented a , 
to Mrs. William Shaw in appreciat 
her secretarial assistance 

Others recognized for helping by cate 
ing at meeting luncheons were M 
Frank Lewis, Mrs. Harry Whitehall, M 
Carl Hawley and Mrs. John Ward 
Galt; Mrs. Joseph Strite of Preston, a 
Mrs. Larry Ireland of Guelph 

Doris Pratt of Detroit, ASTE Ne 
editor of The Tool Engineer, congr 


lated the chapter on achieving its n 
bership goal and presented a fra 
picture showing President H. L. Tig, 
hanging the Grand River Valley n 
n the ASTE Ha 
Fame at the national headquarters | 
ing. Mr. Whitehall presented a gift 
Miss Pratt on behalf of the chapter 
Door prizes were won by Henry Kea 
of Kitchener and Ted Waite of 


both guests for the occasion Eact 


bership award 


received a corsage 

After the showing of two films ont 
subject of home lighting, throug 
courtesy of Canadian 18¢ 


Ltd., the party continued with dar 
Fred Lewis of Stratford entertain 
during dinner with accordion selections 


Indianapolis Officers and Committee: ‘men Get Toge ther 


New chapter executives at Indianapolis, from left: Joseph 
Denis White, second vice-chzirman: R. F. Krause. chairmar 


immediate past chairman; Ernest Hilkenbach, first vice 
permanent historian 


Curtis Joins Van Norman 

Springfield, Mass —Frank W. Curtis, 
a consulting specialist on high frequency 
induction and dielectric heating, has been 
appointed chief engi 
neer of the Machine 
Tool Division of the 
Van Norman Co., 
James Y. Scott, com 
pany president, has 
announced. 

Mr. Curtis was 
formerly associated 
with Van Norman in 


F. W. Curtis a similar capacity. He 
is a past president of 
ASTE and a member of its Handbook 


Committee 


Enright. prograr ha seorge Dunca 


Directory Corrections 
The directory of new chapter 
men, published in the May Too! En 
neer, listed incorrectly the address 
Thomas C. Barber Chicago 3 

chairman. Mr. Barber's present 
is: Tool Service f Industry, 1809 
7ist St., Chicago 49, Ill 

Another error occurred in the listing 
Peoria chapter’s meeting night 
chapter meets the first Tuesday 


month 


Sadler Advanced 
Rockford, Ill—Carl L. Sadler 
Rockford chapter has been pron 
chief engineer f the Hydraul 
Sundstrand Machine Tool Co., t! 


pany has announced 
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ASM 
Talk 


ASTE Joins With 
To Hear Grinding 
Peoria, Ill—The local ! 
ASTE and ASM met jointly May & 
hear Dr. Le P Tarasov { the ‘ 


¢ liscuss “Some Metallurgical A 
f Grinding Dr. Tarasov's lect 
prev sly given be e Bostor 
was reported in the June ASTE Ne 
Gordor Swardensk { the Cat 
Tractor ( 4 past ha 
Peoria ASTE group, was technica : 
man for the mee 
Pa Unruh, Bradley Univ 
basketball star, showed a {t 
game { the N.¢ A t rna ent 


Air Power Is Practical 
in Large, Small Shops 


Ce } h mot 
» Louis The ig 
t es approximately 125 St I 
bers and g et« ntrvwid 
James Mudd, Midw 
manager tor T he Be A ( A} 
O} resented the f | ng 
n “Controlled Air Pow it a 
meeting 1 Ma at 
Sot Hote 
ta power 
J vi vi 
dis aved w 
Between the d and te 
. ant 248 
wer si A 
hairma t 
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Fate of New Product Rests 
On Advance Research 
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ASA Honors Bellamy 
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t fact a tex ca ecting bart 
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Stress Analysis Talk Climaxes Educational Program 


Seattle, Wash.—Photoelasticity, the 
science of locating and evaluating in- 
herent stresses and strains in mechanical 
structures by visualization, was described 
for Seattle members, May 9, by Prof. 
Emmett E. Day, assistant professor of 
mechanical engineering at the University 
of Washington 

Professor Day's discussion, last of a 
series of five educational lectures on 
Ferrous Metals, was given at the chap 
ter’s regular business meeting and dinner, 
held at the Gowman Hotel 


Photoelasticity utilizes the polaroid 
light principle through the medium of a 
transparent material such as_ lucite 
plastic, Professor Day explained. Vari- 
colored images projected on a screen re- 
veal areas under stress, either static or 
dynamic. Stresses generated are repre- 
sentative, regardless of the engineering 
material used. However, practical inter 
pretation and application of the values of 
the visualized stresses depend largely 
upon the experience of the investigator. 

Professor Day devoted considerable 
time to the brittle lacquer method used 
for locating stressed areas. Electro-sensi- 
tive pulse devices are attached to such 
areas, to measure the extent of the strain 
in millionths of an inch 


This and other methods of stress 
analysis were treated comprehensively in 
a technical article appearing in the 
October, 1945, Tool Engineer. 

Slides and elaborate demonstrations 
with strain indicating instruments high- 
lighted Professor Day’s lecture. He 
also summarized techniques advanced 
throughout the course. 


James Smith, chapter chairman, paid 
tribute to the University of Washington 
teachers who have contributed to this 
educational program, presented under the 
direction of Prof. Karl Moltrech, chapter 
education chairman, and Harold Pinker- 
ton, program chairman 


A heavy attendance of enthusiastic 
members and guests indicates that future 
programs may follow a similar pattern. 


Seattle chapter's cooperation with the 


University of Washington, the Puget 
Sound Engineering Council and indus- 


trial organizations throughout the entire 
area reflects progressive action in the 
rapidly expanding economy of the Pacific 
Northwest. 

In recognition of ASTE interest in 
professional, educational and industrial 
progress, the May issue of the Puget 
Sound Engineering Council publication 
featured Society history and objectives. 


Leone Represents ASTE 
On ESNE Board 


Boston, Mass.—A. James Leone, chair- 
man of Boston chapter, has been ap 
pointed to the executive board of the 
Engineering Societies of New England, 
Inc. The appointment recognizes Mr. 
Leone’s personal accomplishments in 
ASTE and in industry and honors his 
chapter. 

Mr. Leone, who is chief engineer and 
assistant plant superintendent of the 
Chelsea Clock Co., Chelsea, has been 
active in the Boston ASTE group for a 
number of years. Prior to his present 
office he served as membership chair- 
man, treasurer, second vice-chairman, 
and first vice-chairman. 

Representatives of other engineering 
societies appointed to the ESNE execu 
tive board are: Kerr Atkinson, AIEE; 
Phillip Rugg, AWS; Prof. Alfred J. Fer- 
retti, ASRE; Albert A. Fava, ASHVE; 
Mark Princi, ISA; Harvey B. Kinnison, 
BSCE; Carroll A. Farwell, ASCE, and 
Dean William C. White, ASME. 

An organization of 21 member societies 
consisting of more than 7000 engineers, 
ESNE provides a common meeting 
ground for the profession through week 
ly publications and announcements. 


Carpenter Promoted 


McKeesport, Pa.—E. A. Carpenter has 
been appointed Chicago district sales 
manager for Firth Sterling Steel & Car 
bide Corp., T. W. Gabriel, general sales 
manager, has announced. 

For the past four years the Milwaukee 
chapter ASTE’er has been sales repre 
sentative for the Wisconsin and Min 
nesota territories of Firth Sterling's 
Chicago district 


Remington Rand. In before touring plant 


> 
Elmira Plant Tour Party 
Sees Typewriter Tooling 

Elmira, N. Y.—Elmira chapter 
ducted a plant tour at Remington Rs 
Inc., May 10, with 140 men participat 
Glenn Bauder, assistant general mar 
of the plant, welcomed fellow mer 
and their guests at a dinner in the 
cafeteria 


Separating into five groups the 


gineers inspected the plant, where 
saw portable, office and electri 
writers, and adding machines i1 
duction 


Highlights of the tour included 
speed blanking presses using 
coil stock fed through 6- and 
progressive dies at a rate varying 
100 to 400 rpm, Niagara presses wit 
almost foolproof hydraulic safety de 
thermonic welding equipment 
key cap presses, spring coiling ma 
and a portable typewriter conveyor set 


Motion Pictures Show 
Uses of Cutting Tools 

Louisville, Ky.—Louisville chapter 
sented Robert D. Seeley of the E 
Counterbore Co. at the last dinner n 
ing of the season, held in the Kent 
Hotel, May 10 

Mr. Seeley supplemented his | 
on End Cutting Tools in Ind 
with a descriptive fil 

An added feature was a filr 
“Operation Crossroads,” pertaining t 
atom bomb 

The next dinner meeting and ¢ 
session will be held the second 


day in September 


New Reynolds Setup 

Providence, R. I.—Through 
in company setup for Reynolds 
ery Co., Reginald R. Reynolds 
Rhody chapter now heads Reyn 
specializing in new machinery 
Eddy Street 

Reynolds Machinery C« 
used machinery only, contmues 
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Golden Gate Recognizes 
Work of Past Chairmen 


San Francisco, Calif—Golden Gate 
chapter dedicated its May 16 meeting to 


past chairmen. Approximately 160 mem 
bers and guests and 20 students of a 
chapter engineering course were present 
for the dinner meeting at the Chukker 
Restaurant in San Mateo 

I. S. Minetti, chairman, introduced the 
former chapter heads and Louis Talamini 
presented his fellow past chairmen with 
honorary badges. Those on hand for the 
ceremony were Carl Horack, Karl Bues, 
Walter Kassebohm, Harold Wolpert, 
Edward Raves, Floyd Snodgrass, Ernest 
Holden and James Coulter, in addition 
to Mr. Talamini 

Mr. Horack reminisced about the early 
days of the chapter and the difficulties 
of chartering and making the new group 
self-sustaining. He paid tribute to the 
past chairmen for their unselfish efforts 
in building the chapter to its present 
size of 300 members 

James Meehan, sales engineer in charge 
of Grinding Machine Div., Brown & 
Sharpe Mfg. Co. and a 33-year veteran 
with the company, was the technical 
speaker 

In discussing theoretical and actual 
problems of high precision grinding to 
tolerances of 0.0001 im., Mr. Meehan 
pointed out the necessity of paying strict 
attention to small details. These include 
care of centers and holes, alignment of 
machine, steady coolant flow, even tem 
perature of coolant, proper selection and 
care of wheels and diamonds 

The speaker suggested extreme care in 
selecting feeds and speeds, in order to 
obtain) maximum grinding efficiency 
without warpage of the part through ex 
cessive heat 

After describing electronic control and 
measuring devices which register up to 
0.00005 in., he showed slides depicting 
their application and a film showing the 
equipment under operating conditions. 
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Power Drive Inventors 
Were Crack Engineers 

Philadelphia, Pa.—History of inven 
tions demonstrates that our forebears 
were brilliant mechanics and, considering 
their resources, the equal of today’s best 
engineers 

This conclusion followed an address on 
the “History of Power Transmission,” 
given before Philadelphia chapter, May 
18, by W. A. Willams, chief engineer of 
the American Pulley Co 

Mr. Williams, who has made an exten 
sive study of the history of pulley, belt, 
and rope drives, traced methods of con 
tinuous power transmission from the cord 
and two-pulley arrangement first used 
about 1200 A.D. to the individual motori 
zation and V-belt drives developed in the 
1930’s. An earlier form of power trans 
mission, the gear dates back to 330 B.C., 
he said. 

Mr. Williams’ interesting lecture, as 
given before other ASTE chapters, has 
been previously reported in ASTE News 

About 70 members and guests attended 
the dinner meeting at the Engineers 
Club. Howard W. Gross, a former chair 
nan, offered the invocation 


Bonnafe Elected V.-P. 

Boston, Mass.—Oliver W. Bonnafe has 
been elected vice-president in charge of 
research engineering at Lapointe Ma 
chine Tool Co., Hudson, Mass. Asso 
ciated with Lapointe for over 30 years, 
Mr. Bonnafe is well known for his con 
tributions to the advancement of broach 
ing 

In 1942, the Boston ASTE member 
was given an Award of Merit by the 
Metal Trades Association for his work 
in the war effort. Currently he is a 
nember of the Advisory Committee for 
the Machining of Jet Engine Compo 
nents, working out of Wright Field. A 
Registered Professional Engineer, Mr 
Bonnafe lectured on broaching at the 
ASTE convention in April 


past chairman of Montreal chapter wear n wv adm tration, from left: Samue 
Pedvis, chairman; J. P tier, first vice-chairman; C. A. Gareau, third vice-chairma T. C. Hi ecretary, and T 
J. Tracey, treasurt ( ) M we econd vice-chairma S$ absent. Lower: James Meehan of Brown & Sharpe 
Mfg. Co. visits with Golden Gate officers at dinner preceding his lecture. From left: B. G. Berlien, first vice-chairmar 
Thomas F. MacLaren, Pacific Coast manager, Brown & Sharpe; Mr. Meehan, I. S. Minett hairman; Carl Horack 
ind Kar! Bues, past chairme Man standing not identified 
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Hydraulic Tracer Unit 
Cuts Machining Time 


Montreal Que.—"Hydrauli 
Controlled Machining” was des 
110 Montreal members and 


Edward Barker 
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lathe work 0.002 i n the diamete 
cording to Mr. Barker 

Typical of examples cited 
lathe work on a mild steel shaft 
six diameters from 13% to 4 
seven shoulders required 27 n 
skilled operator’s time. By usit 
control, the time was t t 4.7 
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Among ASTE Student Groups... 


U. K. Section Installs 
Officers at Banquet 

Lawrence, Kansas—The University of 
Kansas ASTE student section held its 
annual banquet and installation of of 
ficers May 19. Eighty-two members and 
guests attended the dinner, held in the 
Kansas Room of the Student Memorial 
Union 

After greeting guests and fellow mem- 
bers Toastmaster Harold Shigley intro- 
duced John Hoover, retiring chairman. 
Mr. Hoover briefly reviewed past activi- 
ties and cited the accomplishments of 
each retiring officer before presenting 
Harold Buddenbohm, 
man. 

Mr. Buddenbohm introduced his fellow 
otheers 


incoming chair- 


Ralph Adkins, vice-chairman; 
Thomas Fisher, secretary-treasurer, and 
Orval Mulkey, parliamentarian. Howard 
O. Rust, faculty advisor for the student 
section, welcomed the new officers. 
Speaker of the evening was B. J. 
George, consulting engineer, Kansas City 
Power and Light Co. Mr. George gave 
a stirring talk, “Get Out of the Rut, 
Brother, and Get in the Groove.” His 
subject dealt with present problems of 
narrow thinking, leftist tendencies, and 
the fact that a little rationalization on the 
individual’s part can stem the tide. 


Senior at U. K. Patents 
Photoflash Safety Device 
Lawrence, Kans.—Ralph E. Andrea, 
retiring chairman of the University of 
Kansas student section of Kansas City 
chapter, was granted a patent recently 
for a safety device on photoflash lamps. 
The invention Patent 
2490769 is a small sleeve used to separate 
the filling material from the primer. This 
sleeve prevents accidental firing of the 
lamp from external high-frequency elec- 


covered by 


trical waves such as those produced by 
radar equipment 

Now a senior in mechanical engineer 
ing, Mr. Andrea invented the device 
while employed by the U. S. Air Force 
Air Materiel Command at Wright-Pat- 
terson Air Force Base in Ohio. A license 


Students of Golden Gate chapter engineering course 


Board of Education, gather at American Can Co. for a tour of the plant. Their 


has been granted to the U. S. Govern 
ment for the manufacture and use of the 
invention. 


Laney Classes Visit 
West Coast Can Plant 

San Francisco, Calif—The American 
Can Co. was host for a recent plant tour 
by 38 students of a tool engineering 


course Laney 


conducted at Evening 
Trade and Technical Institute by the 
Oakland Board of Education and spon 
sored by Golden Gate chapter, ASTE 
Ernest C 
the chapter, is the instructor 

A part of the chapter’s educational 
program, this course is designed to help 


Holden, a past chairman of 


men in all mechanical trades obtain a 
working knowledge of the fundamentals 
of tool engineering and tool design 

A new semester will begin September 
19 at the Samuel Gompers Trade School 
in San Francisco. This course also will 
be under the direction of Mr. Holden 


Seattle Aircraft Plant 
Host to U. W. Group 


Seattle, Wash.—Thirty-five students 
from the engineering departments of the 
University of Washington recently toured 
the Boeing Airplane Co. plant. The tour 
was arranged through: the efforts of Clyde 
Peterson, chief of the experimental tool 
ing division at Boeing. 

Mr. Peterson, Professor Karl Moltrech 
of the university, F. L. Coenen, chapter 
vice-chairman, and Joseph Gembolis 
second vice-chairman, escorted the stu 
dents through the engineering and manu 
facturing departments of the huge air 
craft plant 


Boot in New Post 


Researcher Recomm: 
Hot Milling Hard 


Boston, Mass.—On tough j w 
ther methods have failed, | 
without coolant ay be the | 

This was one the “Modern M 
Techniques” detailed by Dr A 
Schmidt, Kearney & Trecker s 
engineer, before the May 11 n g 
Boston chapter 
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roit, executive secretary of the Society 


erning the ASTE 


also spoke brnefly com 
w and convention to be held in ¢ 
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Frank A. Leone of the chapter men 


bership committee presented a Tool 
Engineers Handbook” to Malvill E. Saf 
who had obtained the largest number of 
members during a recent membershiy; 


campaign. Mr. Saf is a student at the 
Alhed School of Mechanical Trades and 
a member of the ASTE student sect 
there 

Pnor to the meeting the men inspect« 
exhibits sponsored by Brentano's Book 
Shop, Wiliam D. Gibson Div {f Ass 
ciated Spmnng Corp., and Lindberg Ste« 
Treating Co., all of Chicago 

Out-of-town guests included Willhar 
B. McClellan of Detroit 


ary, and the following chapter officers 


national 


George F Tigges, chairman, and Rot 
ert L. Schultz, vice-chairman, Racin 
Creorge Torrence vice chairmar 


Rockford, and Robert W. Bayless, chair 


man, Peona chapter 


Rehberg, Flick Discuss 
Diemaking and Hydraulics 

Cedar Rapids, lowa—A double fea 
ture technical program highlighted the 
May 17 meeting of Cedar Rapids chapter 

The first speaker was Forrest G. Re! 
berg, a former tool designer for the 
Atomic Energy Commission, Los Alamos 
N. M. His subject, 


Melting Point Alloys in Diemaking,” was 


‘The Use of Low 


illustrated with slides 
Mr. Rehberg showed how these alloys 


} la 


can be used for holding punches and d 


securely and in alignment without the 


necessity of jig boring to maintain close 
tolerances 

Complicated dic mbinations can be 
set up for short run production. Wher 
the job is completed, the punches and 
dies may be removed by heating to a “ 
temperature, then re-used in other dic 


combinations 

Frank Flick, chief engineer for Miller 
Motor Co., followed Mr 
discussion of “Air and Hydraulic Cy 


nders An extensive display of working 
dels showed the various types of cyl 
nders in operation 


Mr. Flick mentioned pt blems ar sing 
in the manufacture of these cylinders a1 
explained methods used t btair s¢ 


tolerances and fine finishes 


minent a recent Eva napte mer 
v pre e Ralph Skehe sales representa 
amt sales manager arbide Alloys Div Alleg 


Rehberg with a 


Lathe Films Demonstrate 
Complicated Turnings 
Kansas City, M 


and gucsts 


—Appros ately 
| Kansas City 
' net May t ens ton pi 


t stra th Mona-mat 
Shap aster nes T bee pT 
scented by S. Phe 
M Ma 4 saney 
‘ t g. ng and ta 
| glass arn pias 
soq uc ley ted the tur 
ga x fas are mn a tay 
Pr t the film showing, Mr. 
t set rising costs tus 
ber est st mer 
ers thre 
i \ arma Tol Needha 
e se { delegates 
t at I adely a nvention and 
c te st ant TS ocx 
a me the exposit n week 
an Jol Hoover of the Univer 
ty {f Kansas s lent sect mn at cod 
pians ari al bar juct af d iunstalla 
t 


Tool Company Is Host 
For Carbide Meeting 


Evansville, Ind Evansville members 
were guests of Benerson 1 Corp. fos 
thie May & ecung Appr mately 
ner were present ¢ hear Pa Rehner 
assistant saics anager ( art le Al 
Allegheny I steel | 
Brack ige Pa dis ss Carmet Ce 

‘ t ( art les 

M Rehner'’s talk ' jed the man 
bides and their application to die and 
parts 

Pa \ ¢-pres lent f 
was | gra haw " 

se ed by the host pany 


Lease to Represent Berg 
Pittsburgh, Pa—John H. Lease, for 


tat ‘ 
sted wit the Pitts 


Mors ASTI 


News on age 72 
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TOOL 


Jig Borer with Automatic Positioning 


Said to be the first of its kind, a Jig 
Borer by the Fosdick Machine Com- 
pany, Cincinnati 23, Ohio, incorporates 
automatic position as one of its main 
features. This feature reduces the time 
required to obtain accurate settings of 
a jig borer table and further obviates 
“freezing” of new designs due to exist- 
ing jigs and fixtures 

Positioning is effected by means of 
measuring or duplicating bars with 
which, as claimed by the maker, a new 
setup can be made in approximately 


one minute. In turn, the duplic..ting 
bars, can be made in about 3 to 4 min- 
utes per hole. When using the position- 
ing device, the rapid traverse of both 
table and slide is automatically engaged 
This eliminates the necessity of first 
rapid traversing the table to approxi- 
mate position and then manipulating 
the positioning push botton. 

The design further provides for simul- 
taneous rapid traverse of the table and 
slide, and automatic positioning of both 
simultaneously, a feature that tends to 
materially reduce the time required for 
positioning when table and slide are 
operated separately. This automatic 
positioning enables the operator to 
readily locate the starting point. A 
separate micrometer adjusting block, 
placed on the table and slide—and which 
can also be used to locate the center of 
the starting hole—eliminates the usual 
cut-and-try jockeying for initial loca- 
tion. 

The automatic positioning of table and 
slide is simple in principle. Two motors 
are used for rapid traversing, and two 
for final positioning of table and slide, 
all four being controlled from a 9 or 12- 
station push button control panel which 
also controls the main drive and coolant 
system motors. By pushing the buttom 
marked “Left”, the table rapid traverses 
away from the indicator. Then, placing 
the measuring rods in a trough in front 
of the indicator, all that is necessary is 
to push the proper positioning button 
The rapid traverse motor will then auto- 
matically rapid traverse the table to 
within !4¢ in. of final position 


The rods then strike a mic1 wit 
which breaks the current in the ra 


traverse motor and_ simultaneo 
energizes the positioning moto 


educes the speed and, in a fe St 
ynds, the table move to final posit 

h th it ning motor 
vnen positionin mo.or § 
the table positioned, the motor rever 


to take out the entire backlash in 
screw. 

Referring to the photographs, it w 
be noted that the screw is used for ra 
traversing and that the positioning s} 


beneath the table drives the wort 


1 
vorm wheels, the ratio of wi 
large so as to cut down the spee f 


table As previously implied tne 


automatically reverses, after the 

is positioned, to take ut backlas} 

operation is duplicated in the slide 
A safety micro switch is inc 

in the control system so that, shoul 

part of the electrical positioning 


fall, a magnetic switch will dls 


the entire positioning circuit. The 


vice is said to position the table 
slide to within plus or minus 0.0001 
or to the graduations of the indicat 


The table of the machine has a w 
ing surface of 22 x 44 in., and a tra 
of 18 x 42 in. Twenty-four spit 
speeds range from 30 to 1500 rpn 
three optional speea ranges are 
able to meet specific requirement 

In addition to jig boring, for wi 
the machine is built with a spin 
curacy guaranteed by Fosdick 
within 0.0002 in. at the end of a l2 


proving bar, this jig borer may be us 


for drilling, reaming, boring and tapi 
operations—for that matter, for | 
tically any class of work withi 
range T-i 


Weld Spatter Preparation 


Bausch & Lomt Optical Cor 
635 St. Paul St., Rochester 2, N. ¥ 


nounces a preparation—knowr T 
Cote—for coating safety lenses 
them more resistant to weld spatte 
emery pitting. It is available t 
of B&L ophth aln lenses throu 
arrangement effected by Baus 
Lomb and the Wallace Optical 
pany, Inc., of Detroit, Mich 

The effectiveness of the 
derived from its. resilie 
cushions the impact of particle 
keeps lenses free from pits 
scratches for substantially long 
of time. Lenses treated with Tul 
will be supplied by all B & L sak 
service divisions and affiliated 
It may be of interest that the pr« 
tion may also be applied to conventor 
dresswear lenses «irs 
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Operated Turret Press Surface Plate with T-Slot 


grinding in your shop 


lube Cut-Off Shear 


Cut-Off She 


» 6.000 


Now, with DUMORE, any shop 


Check your shop requirements 
against these DUMORE fectures 


“4 can afferd precision grinding 
LOW COST — Versatile Dumores cost as 
ttle as 1/50th of single-purpose grinde For small shops it means more jobs 
price tool | 
bid to and die facilities 
0001'" ACCURACY — Dumores enable re prosts 
you to grind to the closest practica 
Precision limits In large shops it frees expensive ma 
MICRO-FINISH — Dumores will enable chines for long runs uses idle 
you to obtain the finest ground finish machines handles “one-shot jobs 
on your work 
cuts maintenance costs 
WIDE WORK RANGE — Handles cylin 
drical. internal, external. form, end sur See for yourself how Dumores turn 
face grinding ut work faster, better and cheaper 
ADAPTABILITY — A Dumore mounts on Write today 
any of your basic shop machines 
Mad Today — — — — — — — — — 
— “ ODUCTION muncrecs © The DUMORE COMPANY. Dest. ‘ Racine, Wis 
‘ ‘ Vumores ere in Géily use on production p 
obs of every type ase ation « ow 4 ecis 
its it} Grinders ca cut my tect and work costs 
r ever : SERVICE — Wherever you are. Dumore | Please arrange for free demenstration in my own | 
parts and service instantly available shop i'm partiowlarty interested in T oom | 
ea ng | Production Maintenance applications 
ength of the it Sin 2 COMPANY 
lracy any de- ive STREET 
v DIE es 
“i p T-7-4 FOR FURTHER INFORMATION READER SER E CARD. INDICATE A 


nd Machine Tool Co., 3425 
| 
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Power Squaring Shears 


Economy, high output, quality and 
the chief characteristics 
claimed for a line of Power Squaring 
Shears announced by Niagara Machine 


stamina are 


& Tool Works, Buffalo 11, N. Y. Espe- 
cially designed to provide a quality 
power shear for small sheet metal shops 
and heating and air conditioning con- 
tractors, these “Series One” shears are 
fabricated completely from formed steel 
plates. 

As may be judged by the photograph, 
they are sleek, massive and built low to 
the floor. Four cutting knives are used 
in place of single cutting edge knives; 
hence, here is no waiting for a dull 
knife to be reground. By simply rotat- 
ing the knife to a new cutting edge, 
use is upped four times between grinds 
Descriptive literature available. 

T-7-6 


PRECISION FILING, FILE BROACHING 
AND FLASH REMOVAL 
IN ONE-NINTH THE TIME 


required by hand and one-fourth the time 
required by reciprocating filing machine. 
Eliminates guesswork in angle filing. 


PRODUCTION 
AS MUCH AS 
1000%!!! 


The New Boice-Crane Combination 
Contour Saw & Band Filer 


CUTS — FILES — GRINDS 


The first low-priced, compact, medium size, rugged and 
accurate combination contour saw and band filer. 


n tour win 

Rigid, solid welded steel Handles blades 3/16” 
frame. 15°x15" ribbed to 34”. File bands come masonite, asbestos, synthetic glass 
cast work mounted on in Va” and 39” widths, transite, bronze, cast iron, bar and 
two heavy cast trun two shapes, six cuts sheet metal, tool steel, brass, steel and 
nions Patented self-aligning aluminum tubing; and quickly converts 

ends of file segments for filing metals and other industrial 
New guide design automatically lock to materials 
sharply reduces blade produce a continuous, 
costs. rigid, flat surface. 


EXCLUSIVE! 


8 speeds, from 92 to 4100 
blade f.p.m. 


chart, mounted on machine, shows cor 
rect speed for accurate inside, outside 


Sold through industrial supply 
distributors in most cities 


jUse Coupon to get Free Literature 


| BOICE-CRANE COMPANY 
| 934 Central Ave.. Toledo 6, Ohio 


Please send free literature on the new Boice- 
Crane Combination Contour Saw-Band Filer 


Name 
Firm 

Street 

! City & State 


FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-58 


Burr and Chamfer Mac! ing 


A high-speed 
Mac! 
production on vario 


Model No. 380—is 


*h r tert 
( hamfe ring 


Sheffield Corporati nm 
The machine may be 
single or multiple s 
helical gears as ve 
worms up to 7 in. in 


handled on this mode 


tinuously at a spee 


minute or 


intern 


equipped with an aut 


to stop the machine 


recisior 


ittentiy 
ati 
fter the 


been completely burred 


cost tooling 


Low 


cutters are 
features claimed for 
} 


are snharpene 


cutters 
face angle, thus 


cutter sharpening 


to the conventiona 
mill type of form 

flanks of the tooth 
root, may be 


stroke of the 


Compactness of design, 


indexing and cutter 
running in an oi 
bearings; chip tray 
geal 
make it 
high and low volun 


ditional informatio1 


writing to the company 


Tool Engineer 


among tl 


and rapid timi 


a cost-cuttl 


ition conuU 


+} 


anti-! 


with et 


mentor 


Magnet Clean-up Unit 


A permanent mag 


designed for use i 
holstery shops mac! 
hard-surfaced area 
tered 
moved from floors 
nounced by F. W 
5788 
Calif 
24 and 36 in. in w 
mulated 


flip of the handle 


load may 


The 


n 


ferrous materials 


et Clean-u 


mber 


ya 


shops 


Shrader 


Washington B 


The unit come 


vd., Culve 


where nals 
must 
alley-ways 


M 


t 


for ex | 
is types of 
Davt ni 
+} the 
tions 
aS mMulti-stg 
liameter 
It operat 
i of 300 tex 
= 
4 
2S PRODUCES | 
parts ant import 
Short run Production Parts achine. 1 
Metal 'emplates the 9 
| wrench 'emplates irastically 
cams cate when 
SPiral parts pencil of 
irregular Shaped Stacked parts One 
Stamping, forming, trimming dies rm. including 
IN MINUTES, INSTEAD OF THE HOurs REQuirep : red with e 
By Olb METHODs INVOLVING MILLING, SHAPING mie! 
a AND HAND FILING. 
gol u 
fh; 
adjustable be 
y aevice col 
— = 
wo n 
net 
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Precision Punch 
Neil-Irwin Mfg. Co 


Ave. Lake City, Minn., is the 
N a precision too! 

1 greate throat 

' ‘ t is models 


for the 24 in. DI- 

it will punch 

I \ I that can be 
lachines Material 
hole in 16 ga. steel 

M proportion to 4 in 
ent. It may be 

tne bench, 


T-7-8 


Heavy-duty Press Brake 


120 Series x 12 ft 
teel press brake, manu- 
nnati Shaper Co 

with a spe- 


set-up designed 


ALLEN 


PRESSUR-FORMING 
GIVES A SCREW 
EXTRA STRENGTH 


STRONGER, 
HEAD AND 


STRONGER BODY 
\ 


EXTRA 
FOR 


SPECIFY GENUINE ALLEN 9 HEAD SCREWS 


The Allen Pressur-Forming Met! 

is now used to produce nearl\ 
standard Allen screws. Instead of 
weakening the metal by cutting the 
steel fibres, it compresses them for 
extra toughness. 


IF YOU BUY FOR REPLACEMENT... 
you'll buy less often if you are sure 
to get the extra strength Allen builds 
into precision fastenings ASK HOE... . There's no room 
IF YOU ARE DESIGNING OR IMPROVING ae 
A PRODUCT... 
Allen technical dev: lor ment (available Hea 
through Allen distributors or direct 
from the factory) leads the field. We 


work constantly with engineers of 

lead if ire oward the 

SOLD ONLY THROUGH LEADING DISTRIBUTORS 
solution of probiems invoilvil fast 


Ww e the ry 


enings and we invite your inqui! 


descriptive eroture 


MANUFACTURING COM 
Hartford 2, Connecticut, U. S. A. 


FOR FURTHER INFORMATION —E READER SERVICE CARD NDICATE A 
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i 
ecessity ol iayo it as 
t incl ing operations 
ke aving in the 
inarily required for 
| 
holes had to be 4 
; ] pie punching 
es I Teh ne side of —_ 
ana ther sections to A 
iltaneous!ly T-7-9 
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Lathe 


by the R. K. LeBlond 
Co., Cincinnati 8, Ohio 
“1950” Series, this lathe 


“19507 25 in. Heavy Duty Engine 
heavy luty Engine 


eater pow- 


Lathe, is announced 
Machine Tool 


Known as the 


A 25 in 
completely redesigned tor gi 


er, accuracy, an i economk al operation, 


Each Glenzer Utility Sleeve supplies 
a removable taper shank for many 
small tools. Your operators get all 
the convenience and speed of taper 
shank tools with straight shank 

economy. Only the comparatively inex- 

pensive straight shank tools are re- 
placed. The Utility Sleeve supplies the 
taper shank for scores of them before it 

has to be replaced. Send for Circular A. 


on your SMALL TOOL COSTS 


“EXPENSE REDUCING 
AND INCOME PRODUCING STANDARDS” 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-60 


has 30' in. swing r 
Sp! ie 
rpi al 
raverse 
ai 
hardened 
an i 

More economica 
LeBlon 1 lathe 1s Sa 
redesigned headstock i is 
the LeBlond free- nning | 
Gears not actual ire t 
the train, thus leaving more of t 
drive horsepowe! 
A bearing spindle mounting cont 
further to smooth performan 


lathe 
1200 
quired 


rpm main irive motor 


speeds ranging ft 
302 rpm is available in pl. 
head if requ 
LeBlond engineers state that 
directional 


speed 


power rapid traverse 
standard equipment 


of operating a lathe 


nished as 
the work out 


An 


electrk mo 


apron, actuates cross ind lengt! 
verse and both are controlled 
single lever. Also, the tailstock 
“picked up” by means of a plu 
the carriage and n ed by 
traverse motor. Thu leavy unit 


is arranged for 25, 30, or 4 


A 16-spe¢ headstock 


as apron, carriage and _tailst 
moved faster and without strain 
operator 

Forty-eight feeds a threads 1 
selected from the totally enclosed q 
change box. Stand 1 thread 
35 to 46, and an ptional range 
23 1 i tila rve icea 
ened ana g ed 
and rear are furnishe it no a 
ch 

The 25 1 1950 LV 
ished l i pial! 
Swing i i 

ne also in r 2 14. 16. 20, 32 
g sizes ( I 


tion contained 


Cold-Forming Stainless 

A stainless steel, said to work- 
much slower thai 


] 
steels, 1S I A ivaliaDile 


nickel 


form for applications requiring 
deforming, bending, or upsetting 
ations. Known as Carpenter 5! 


No. 10 Tube, this product is n 
tured by The Carpenter Steel C 
Alloy Tube Division, Union, N 


Type analysis of the materia 


bon 0.08 max., chro 16.0 
nickel 18.0 Developed to 
the manufacturing difficulties as: 
with the rapid work-harde g 
ve 18-8 
ec mr en 
parts 
seve working g s 
ing and ex gy | Ss 
al av be s \ 
soldered after c king 
The T o! Ene 


Tube 


| too | 
Small Tool | 
; 
| per? in bulletin HD-15 
| 40% — 

GLENZER SO. 3 
60 se 


{y-Power Cy linders 
t 1120 So Kil- 


24. Ill, is now 
nyarau 
mare 
pusn 
5,000 ps 
i tne Hy - 
ire intena 
the Han- 
vruch 
psi for 


- 
rhe ectiona 
wi ground 
cy 
with pre 
i tol oa 
i i 
i et 
earl 
ck The 
eq re I 
re pa 
pace 
eedt 
ig 


150 whi 


\ Correction 
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TODAY INFORMATION 


Tri-Helix Face Mill 
A Tri-Helix i-tipp 


DOES ALL 
THESE JOBS 


Faster, Better 
and Cheaper 
BRAZING, SOLDERING 
HARDENING, ANNEALING 
DRAWING AND 
MELTING 


WRITE FOR LEPEL 


FOR FURTHER INFORMAT N 


® SMALL and COMPACT 
Conveniently 


operated on bench or table 


no mounting necessary 


e ECONOMICAL OPERATION 


No special power installa 
Operates on 
volts, 60 or 50 cycle 


ne at unity power factor 


e FULLY 
GUARANTEED 


Guaranteed for continuous 


tion reat red 


duty cycle and stated 


performance 
e LOW COST $780 | 
Complete unit with 
ne connection fob 
ond load coil fact 
WILL HEAT TO 1500 F 


23, 8.7. 


CATALOG TE 


wre ATS 


z we Chi Mill for the nilling steei is a Nek 
by the Nelc Too! Co., Inc., Ma ‘ wctua 
| » vas milled in cast ste 
I to in. bore r-7-13 
from 7%» to 100 tons 
‘ with 5.000 ps} 
the head end ol! 
cost 
— offers Frequency 
High T 
A wo MAS 
prict SO 00M OR THOUT 
SHOP To 
CAN 
— 
‘ 
e lock nut mounting in ~ + 
plete specincations a. ann, 
e contained in : 
Bulletin Mh al 
t te eaders on § 
T-7-12 
ite Bushing ) Lepel ide G 
PEL FREQUENCY LABORATORIES, inc., 39 West GOth Street, Hew 
| SERVICE CARD 7 
j “1 


High-Production Drum-Type Machine In line with the stress placed o: « 


cutting manufacturing equi me 
Barnes Drill Co., 870 Chestnut St.. Roe 
Qinwacel ford, Ill., has developed a machine 


which 22 operations, on a wate 


body, are combined by using t 


posed hydraulic units with speciai he 


and a 17-station indexing drum 


One head is arranged with 25 s 


j 


the other with 5 spindles, resp 


i 
J 


powered with 25 HP driving mo 
a 3 HP hydraulic motor, and a 15} 


= driving motor and 2 HP hy 
motor 
Operations consist of drilling, reami 
' facing, boring, chamfering and 
milling, in the process of which 12 


and 4 surfaces ars machined, 


sroduction rate of 90 pieces per 
80 percent efficiency T-7-1 


5 Heavy-Duty Bench Press 
A 4-ton Punch Press of massive 
struction is announced by Kenco Mar 
facturing Co., 5211 Telegraph Rd. | 
Angeles 22, Calif. Several nota 
features are claimed for this ope 


a back, inclinable bench model pr 
These include: a 7 x 10 in. bolster | 
; permitting use of standard dis 

: large, hardened and ground, adjust 
V-type ram guides on each sid 

frame; over-sized ram area; ex 


heavy-duty ram designed for gre 
Set-up ease ind a one-plece, gr 
crank shaft with extra heavy conn 
ing rod 


> 
= 
= 
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; Small Machine Tools 
that cover large 
production areas 


, “Increased collet Inexpensive to buy, space and power 
: capacity saving, light, fast and easy to operate, 
these improved SHELDON Machine 
"More power to Tools embody new engineering that 
: cutting point gives them increased capacity for size.” 
Scientific distribution of mass has given 
* Zero Precision ta- rigidity and stamina without cumber- 
perroller bearings someness. 
—more speed, Here is a new development in profit- 
longer life,ex- = able production—a way to obtain more 
| treme accuracy. pieces per hour at a lower cost per The press has a positive, singh 
piece. mechanism, adjustable for wea! 


les . readily convertible from single 
Write for catalog. “ata 

repeat and back without stopping 

A hardened and ground sleeve 


Ww hee! minimizes wear and noise 


a dition, there is an internal, stat 

type, adjustable knock out arrang 
a massive, rigidly-constructed 
; with extra wide opening in back 


CH t CAG oO commodate larger stock when fe 


front. A full-sized, adjustable 
Vanufacturers of Sheldon Precision Lathes @ Milling Machines @ Shapers standard equipment. The total we 
the press, less tor. is 250 Ibs. D 
SHELDON MACHINE CO. Inc., 4229 N. Knox Avenue, Chicago 41, Illinois, U.S.A. tive literatures ith full specif 
and prices, vill be sent on apt 
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mond Abrasive Kit 


te experimental and de- 


rx tne apt lication 
» 
ne inaustriai Prod- 


wie Elgir Nationa! 


Elg I) as intro- 
Shop Convenience Kit 
six most widely usé 
: ides of Dymo 


almost 


any de- 


ies, tool steels and 


application Preci- 
I pure dla ol 
I 4 Spe 
ehicle i 

Complete 

es May De Na fron 
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W elding-Electrode by G.E. 

E7010 
Welding Divisions of 


Apparatus Depart- 


AWS in- 


rox tne 

ana in 
elec ie 1s 

lies 

e steels 
e we ing 
Castings 

ar esist 
a tem- 
t it is 
t ter 

ica 

COT - 

atte lends 

ates 


measured results 
like these can pay 


off for you, too... 


THE 


WHEN YOU USE 


ry 


WORLD'S 


piInG TIME 


‘ 
‘ 
g 
at 
n 
cat 


* GETS 100 HOUR TAP LIFE 


Save 


: fe for } Taps «x 
‘ mid we t fa 
thread—at a spine 

i ia revert 


lng yo inless they're a 
ur particular tapping ope 
Besly'’s proof of performa 

helping others lower tapping 

»> time and labor, turn out 


CHARLES H. BESLY & COMPANY 
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4 
te. 
to provide RESULT 
materials, this Kit is said to esaves 5° ning ' 
le g. plastic mold polishing 18 grrang 
on ening lie finishing ta 
pecimen preparation awed out cent | Micro to tenths 
the ny ind 1s distinctly = 
n¢ fie ntained in jars 
‘ tops The jars are ee 
j \ Mmpact WOOd Cast taa 
g HOV ‘ 
pound is completely ANKCASES re tart 
pounded in the Elgu TAPS 
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l es in exactly de- His! 
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ry 
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> | Measured results, however good, mear tolerance wor 
ul Ask for a Be 
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for every need f yoe of 
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Bantam Control Valves 


Hydrabrasive Grinder 


eries of surface grir 
llic operatior 
ive Machines 

Providence 

1218 Hydrabras 
unusual 
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A. Schrader’s Son, Vardert 
Ave., Brooklyn 17, N.Y., has released ; 
complete line f ull, compact 2 
und 4-way { Jperat g Valves 
ensions are x in 
f i “oS i place, a construction that contr ites + 
= ~<: 1 
P = we ‘s In. ports delivering full li 
4 Available for hand, foot, knee or me. Mil 
chanical actuatior T-7-1 
table le netn t 18 I Ample powe 
a, supplied by a rugged, fan-cooled, tot 
ay enclosed 3 HP spindle motor driving: 
5 12-in. wheel. The deep, massi 
Micro-metric jig-bored and ma- cHicaco . PU 5.7694 
ig chined to exceptionally close limits 4q i | ™ 
ness with the guide-pin axis. This 
long, uninterrupted production s8i0 
runs. Order from your “DETROIT” = Starme” 
TOLEDO . . . -. GA 5706 
d “4 Table speeds are said to be almost 
3 DETROIT DIE SET CORPORATION | to 90 fpm with 2 In. of cross Tet E- 
2895 W. GRAND DETROIT 2, MICHIGAN a me nt in of a second, making 
wailable from the manufacturer. 
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ureaun 


on Control 


isolation media including 
per, and cork material, pic- 
scribed in eireular G-102 


tor chart listing machine 
ap] lications with isola- 
ended for highest efficiency 
e su tion for less criti- 
rhe Kerfund Ce., Inc., 48-40-J, 

Long Island City 1, N. ¥ 
L-1 


es 


describes com- 
hett Type) UK traveling 
for grinding surfaces of 
or bulky parts, pointing 
features; 

ecification table. Mattison 
chine Works, Rockford, TIL. L-2 


circular 


high-production 


0 discusses recently devel- 
for precision piercing and 
small lots, illustrated by 
al dimensional drawings; 
es grinding instructions, 

ed apy itions, feeds, speeds. 
uper Tool Ce. 21650 Hoover Rd. De- 
L-3 

ontrol Devices 

03 deals with non-indicat- 

and pneumatic 

wide variety of indus- 
strated with photos, en- 
lrawings and specifications; 
| explanation of the control 
types, accompanied 

Minneapolis- 

Regulater Co. Industrial 

ind Windrim Aves., Phila- 

Pa, L-4 
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igTrams., 
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otain further 
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‘isers, trade 
ure or tools 
ly appearing 
issue of THE 
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‘age needed. 


Power Tools 

Thirty-six page Catalog A describe 
heavy power tools for wood tal 
plastic giving complete specifi 
and operating conditions for 
which include band, radial, tilt 
saws; drill presses; joiners, lath 
irfacers and flexible 
machines. Walker-Turner Div., 


Kearney & Trecker Corp., Plainfield 
N. J L-5 


shapers air feeds 


shaft 


Cylinders, Air 
Line of air cylinders illustrated 
described in recently published Catalog 
Section No. 34 dex 
neers lay out air 


igned to help « 


ircuits: drawings a! 


tables show detailed dimensions fo: 
each model and size and recommend 
types and model valves best suited to 


applications. Rivett Lathe & 
Grinder, Inc., Brighton 35, Boston, Ma 
L-6 


various 


End Mills 


Four-page booklet gives advantages 


of short series fast spiral end n yf 
high speed steel; illustrated types ar: 
accompanied by specification and pric« 
lists. National Twist Drill & Too! Co.. 
Rochester, Mich L-7 


Separator, Coolant 


Outstanding 


struction and 


features, general con 
operation of magnet 
coolant separators described in bulleti 
No. 300G; drawings 


specifications and photo illustrations in 


dimensional layout 


cluded plus information on attachments 
lubrication and installation Barnes 
Drill Co., 870 Chestnut St., Rock! 

Il. L-8 
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Level, Precision 
No. 472-1 describes 15 in. 
ecision level for mechanics working 
plane; 
advantages, arid 
text poimts out construction 
fe on actual size photo. Pratt & 
Whitney Div., Niles-Bement-Pond Co., 
We Hartford 1, Conn L-9 


se limits in horizontal 


nuiliple uses 


Combination Tool 


Folder introduces teolpost and tool- 
h ymbination outlining special ed- 
vantages and illustrating its use in vari- 
ou ' hops price list added. 


Marnat Machine Works, 50 Shotwell St. 
>a Francisco 3 L-i6 


(ages 
Recently published general catalog 
N 8 gives factual presentation of 
manufacturer's line of micrometer dial 
rages and indicators: full size illustra- 
nient for visualizing dial 
graduations best sulted to given require- 
ympanying price list keyed to 
pr ttalog pages facilitates pur- 
haing. B. C., Ames Ce. Waltham, 
Mass 


Machine Shop Aids 


Machine Shop Time Savers” 


Booklet 


dist < umber of accessories and 
atta ments two increase accuracy a6 
wr as plify work in shop touches 


on radii and angle dresses, circular cut- 
jaws, and parallels, all 
clamps in addition to 
company’s form grinding service. J & 8 
Tool Ce. 477 Main St. East Orange, 
N. J L-12 
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ne 
ciTy 


Coolant Pumps 


Foot controlled portable coolant 
pump, the Lubri-King, which may be 
attached where needed is described in 
illustrated catalog sheet; construction 
data and advantages also enumerated. 
W. A. Horejsi Co., 2001 James Ave., No., 
Minneapolis, Minn. L-13 


Photography 

“Functional Photography in Indus- 
try” describes processes and techniques 
applicable to wide range of work; non- 
technical text summarizes methods and 
results; illustrates their use for re- 
search, production and quality control. 
Industrial Photographic div., Eastman 
Kodak Co., 343 State St., Rochester 4, 
N. Y. L-l4 


Retainers and Punches 
Catalog covers company’s expanded 
interchangeable punch system; illus- 
trates application of the system to dies 
built for mumerous stamping plants, 
showing how it can be adapted to great 
many pierced products and stressing 
advantages in cost, time and ease of 
use. Whitman & Barnes, Div. United 
Drill and Tool Corp., Plymouth, Mich. 
L-15 


Injection Molding 

Illustrated folder explains operation 
and advantages of recently introduced 
high-speed injection molding machine 
for high capacity plastics molding. The 
Fellows Gear Shaper Co., Springfield, 
Vt. L-16 


Drills 

Specification booklet also points out 
advantages of company’s. No. 2101 
HS.S. long flute drills. National Twist 
Drill & Tool Co., Rochester, Mich. L-17 


Power, Air and Hydraulic 
Booklet dealing with applications of 
air and hydraulic power shows circuit 
dicgrams indicating how it may be effi- 
ciently applied to industrial equipment; 
aimed at providing better understand- 
ing of air and hydraulics and the possi- 
bilities of using these types of power. 
Rivett Lathe & Grinder, Inc., Brighton 
35, Boston, Mass. L-18 


Grinders, Portable 


Bulletin 1129 describes and illustrates 
company’s air turbine portable grinders 
and precision hole grinder attachment 
for jig borers, boring mills and similar 
machines; also gives complete descrip- 
tion of industrial air turbine motors 
accompanied by dimensional photos and 
specifications. Onsrud Machine Works 
Inc., 3927 Palmer St., Chicago 47, Ill. 

L-19 


Rivets 


Brochure shows line of tubular and 
split rivets as well as machines used in 
various types of assemblies. Photos and 
cross sectional drawings demonstrate 
use and application; price lists included. 
Chicago Rivet & Machine Co., 9600 W. 
Jackson Blvd., Bellwood, IIL L-20 


Taps 

“Tap Life” presents factual informa- 
tion on outstanding tapping operations, 
photos illustrate use and advantages. 
Pratt & Whitney Div., Niles-Bement- 
Pond Co., West Hartford 1, Conn. L-21 


Stock Handling 


Illustrated folder No. 220 offers sug- 
gestions for better utilizing storage 
space as well as increasing efficiency 
and reducing servicing time; illustrates 
and describes line of storage equip- 
ment. The Frick Gallagher Mfg. Co., 
Wellston, Ohio. L-22 


Cutting Oil 

Three folders point out advantage ob- 
tained through use of company’s cut- 
ting oil by specific comparisons with 
case histories; stresses savings on tools, 
time and cost. F. E. Anderson Oil Co., 
Portland, Conn. L-23 


Remote Controls, Hydraulic 
Bulletin 20-105 explains industrial 
use and application of hydraulic remote 
controls including series and multi- 
station, and two series of controls with 
intermediate transmitter; cross sectional 
drawings show unit construction. C. E. 
Hohl, Industrial Sales Section, Sperry 
Products, Inc., Danbury, Conn. L-24 


Die Sets 
Catalog No.5 presents comp. ; 
tire line of tool, die and mac! shor 
supplies, fully illustrated « Dries 
lists; spiral-bound, it col abbe 
for easy reference. The Die Su ly Ce. 
5349 St. Clair Cleveland 06) 
L-& 
Grinding, Contour 
A visual grinder introduci: poss. 
bilities and adaptability in onto, 
grinding of tungsten carbide clone 
tolerances illustrated in fold: whic 
also contains engineering dia: ms 
Grind 


show operation. The Clevelan. 
ing Machine Co., 6514 St. Cle Ay 
Cleveland 3, Ohio. 
Valve, Air 

Electrically controlled air-po. - red ay 


valve described in illustrate: folk 
AU-2530 explaining special ad\ antag 
including compactness and srante 
against solenoid burnout; dimensions 


drawings and schematic diagrams in- 


cluded. The Bellows Co., Akron. Ohj 


Hones 

Folder introduces addition to line 
microhones pointing out spec a! fea- 
tures and emphasizing advanta: es. a 
gives questions to consider in selectin 
a hone, Mid-West Abrasive Co., Owos 
Mich. L-3 
~ 
Grinding 

“Disc Grinding” discusses safe han- 


dling, storage, mounting and use 
abrasive discs for dise grinding and 
describes features peculiar to 
of precision grinding; cross 
drawings show features and methods 
mounting. Grinding Wheel Institute 
P.O. Box 64, Greendale, Mass. L-3 


Air Tools 


Catalog lists additions to lin« 
able air tools and accessories 1s Te 
designed models of its stancda: 
illustrations and specifications pres 
complete information. Buckeye 
Corp., 21 W. Apple St., Dayton |. Ohi 
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BIG ADVANTAGE in using Hannifin 

Cylinders is the way they last! Such 
performance is of prime importance in 
installations where shut-downs for 
repairs would cost far more than the 
repairs themselyes. This is one reason 
why Hannifin Cylinders have long been 
the choice of builders of heavy duty 
production equipment and precision 
machine tools. 


STANDARDIZED FOR LOWER COST... 
QUICKER DELIVERY! — Hannifin Air Cyl- 


inders are offered in 10 standard sizes, 
from 1” to 12", and 6 standard mount- 


Let Hannifin engineers help you get the BEST 
solution for your cylinder problems. See your 
local factory-trained Hannifin field represent- 
ative today. Ask for copies of the helpful 
bulletins illustrated here: 


@ Bulletin 110 (left) ‘‘HANNIFIN 
HYDRAULIC CYLINDERS.” 


@ Bulletin 210 (right) ‘““HANNIFIN 
PNEUMATIC CYLINDERS.” 


"SEND FOR YOUR COPIES TODAY! 


ing styles. Hannifin Hydraulic Cylinders 
are offered in 12 standard sizes, from 
1” to 8", and 12 standard mounting 
styles. Any length stroke; single or 
double end rods; adjustable cushions 
for head end, rod end, or both. Many 
combination mountings available. 
Special cylinders built to meet any 
requirements. 


COMPLETE LINE! —You can save time and 
money right from the start by checking 
with Hannifin on all of your hydraulic 
and pneumatic cylinder requirements. 
The Hannifin line is complete! 


HANNIFIN CORPORATION 


1119 S. Kilbourn Ave. 
AIR CYLINDERS 
PNEUMATIC PRESSES 
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HYDRAULIC CYLINDERS 
HYDRAULIC RIVETERS @ 
FOR FURTHER INFORMATION, USE READER SERVICE CARD 
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“ECLIPSE QUALITY” 
WHAT [T MEANS IN TERMS OF EFFICIENCY AND PROFIT 


1. DESIGN SERVICE. tctipre engineers will design 


your cutters directly from pert print. Your engineers will 


have more time to devote to other too! problems 


2. MAXIMUM LIFE. enginerring with 35 


yeors expenence behind assures cuffer designs te give 


mon«cimum life with minimum dewn 


3. MULTIPLE OPERATIONS. originated ond 


developed multi-diemeter cutters and its engineen ere 
bes! quelified to design cutters te perform maximum eper 


ethons of o single poss 


4. ASSURED QUALITY. Produced in the modern 


Eclipse plent with lotest type equipment where quetlity is 
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/ TOOL 
ENGINEERING 


unning 


YOU CAN WIN 


@ PAY INCREASES 

@ RECOGNITION 

@ PROMOTION 

@ MORE RESPONSIBILITY 
@ SUCCESS and SECURITY 


BY STUDYING any phase of 
Tool Engineering 


AT HOME! 


There's a way you can attend the 


ALLIED INSTITUTE OF TECH 
NOLOGY now—right in your own 
home. You can learn various phases 


f tool engineering the practical way, 
the same way more than a thousand 
Allied students are 
cago 

Clip the coupon below, and check the 
courses in which you are 


following in Chi 


interested. 
Full information will reach you short 
ly. 


Industrial Drafting 

| Blue Print Reading 

Shop Math 

Tool Engineering Math 

Manufacturing Theory 

Jig & Fixture Design 

Gage Design 

Die Design 

Cutting Tools 

| General Tool Engineering 
These home study courses bring the 
famous Allied Institute of Technology 
right into vour home 
prepared by 
Engineering 


The courses are 
American Tool 
authorities, and are 


leading 


geared to supplement the work you 
are now doing. No tedious textbook 
reading is necessary. Your study is 
practical, and the courses combine in 
struction, reference and practice ma 


terial in easy-to-read, direct 
ALLIED INSTITUTE OF 
TECHNOLOGY, DEPT. TE-7 
Division of Allied School of Mech. Trades 
1338-42 S. MICHIGAN AVE 
CHICAGO 5, ILLINOIS 


INDICATE A-7-70-1 


lessons. 


TECHNICAL 
SHORTS . .. 


An engineering service is offered to 
industries which have dust problems or 
which use moisture penetration in proc- 
essing or maintenance 

The method, proposed by the John- 
son-March Corp of Philadelphia, 1S 
based on scientific application of liquid 
diffusion compounds and is said to have 
practical low cost applications in power 
plants to control dust in belt galleries 
and stockpile, and in refractory plants 
foundries and other plants for control- 
ling dust and for speeding penetration 
of moisture or oil as a conditioner, es- 
pecially in controlling of dust incident 
to unloading dust collector bins 


Various diffusion chemicals 
have been available for some time, but. 


according to George 


liquid 


Mau, vice-presl- 
dent of Johnson-March, the problem 
which is three-fold, is in the selection 
of the diffusion com- 
pounds for the particular job, the con- 


proper liquid 
trolled proportioning of the compound 
in the carrying medium, be it water, 


oil or other liquid; application of the 


pattern in right 
automatic, 


proper spray location 


to produce effective and 
economical results 

Claims to understanding of the prob- 
lems and the solution resulted in the 
establishment of the company’s service 


livision with engineers to design and 


supervise installation of an adequate 


liquid diffusion system 


Recommendations for bolt, nut and 
dimensions will be made 
shortly to official British and Canadian 
standards groups which, if adopted, will 
mean virtual unification with the Amer- 
ican standard 


cap screw 


They will be made by a 
12-man British and a 5-man Canadian 
delegation representing trade and tech- 
nical 


societies, industry and armed 


services who met recently with the 
Sectional Committee on Bolts. Nuts and 
Fasteners of the American Standards 


Association 
According to reports from the confer- 
ence, dimensions discussed were mainly 
for hexagon-head bolts and nuts for 
unified 
while size ranges agreed upon are aimed 
Adoption of 


the unification would intensify the ben- 


which the threads already are 


at greater simplification 

efits of interchangeability, it is believed, 
lifferences in size ranges of 
British bolts 


as present 
heads of American and 
and nuts make uni 


for wrenching 


lentical clearances 
This is especially im- 
portant when considered in the light of 
American military equipment and in- 
dustrial goods, bolts and nuts of which 
cannot be replaced in 


English parts 
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CEORGE SCHERR CO. INC. 
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Smooths out 
tough “P/NE TREE” 
Broaching Job! 


Photograph Cour- 
tesy The Lapointe 
Machine Tool Com- 
pany 

Inset. Sketch of ‘'pine 


tree’’ slot broached in 
jet engine disc 


HERE 


broaching 


is one of the most difficult 
jobs that the metal- 
working industry has ever tackled 
and solved 


— cutting the “pine 


tree” shaped slot in exceptionally 


tough alloy steel jet engine discs. 


THREDKUT 99 has 


rendered outstanding service for 


Stuart's 


leading manufacturers in this field. 
Its combination of high anti-weld 
and high lubricity characteristics 
proved to be a 100° satisfactory 


solution to difficulties of this job. 


What is your broaching job? 
The toughest ones can be handled 
better, 


and the easy ones are easier 


with the right Stuart products! 
Ask for Stuart’s pamphlet OILS 
FOR BROACHING or call your 


nearby Stuart representative. 


A. Stuart [il 


2727-49 So. Troy St., Chicago 23, 
INDICATE A-7-72 


Illinois 


A.S.T.E. News 


(Continued trom Page 55) 


Society Gains 249 Members in Thre, Nev w C rs 


New ASTE chapters at Allentown, Pa 
(Lehigh Valley); Salt Lake City, Utah, 
and Long Beach, Calif., are off to a fast 
start under the steam of 249 members 
In addition to the 


charter 


officers listed in the 
ASTE News, 
Robert M 


story in the June 


members of Lehigh Valley are 


Allen, John G. Davis, Walter Gloor, Har 
rison Jones, Frank I. Mattes, Sylvester 


Matthews, Jacob E. Roberts, 
Alfred S 


Melvin W 


Stamets, Anthony V 


Taylor, 


Ursic, Frank J. Viscomi and Charles H 
Yeager, Cameron Pump Div., Ingersoll 
Rand Co., Phillipsburg, N. J.; Francis W 


Armitage, 
Arthur C 
Lehigh University, 


Nose 


Woodrow W. Bergey, James A. Eberts, 
Charles E. Hennigh, J. R. Isken, Charles 
L. Spalding and Joseph S. Varholy, 
eral Electric Co.; Chester J. 
Hobart T. Campbell, Joseph R. Danek, 
Kenreth R. Hales, Maynard H. Heab 
ner, Alfred Kendzierski, John J. Kling, 
Fred M. Kohles, Samuel Kuba, Stanton 
B. LeFever, Ralph L. Mueller 

Eric W. Nelson, David V. 
Hugo Onali, Richard C. Shafer, 
B. Zeller and C. L. Beisinger, 
Electric Co.; Harold J. Brobst, 
E. Durham Jr., and Edward D. Male, 
Bonney Forge & Tool Works, Richard T 
Harper, Carney & Associates, Ltd., all of 
Allentown; Raymond Churchfield, Harry 
R. Dowson and Richard J. Muller, Dixie 
Cup Co., Easton, Pa. 

Samuel J. Coccodrilli, Berks Engrav 
Reading, Pa.: Ned G 
haver, Worthington Mower Co., 
burg, Pa.; 


Francis W. Armitage Co.; 
Bates and James T 
Bethlehem, Pa 


Brown, 


Count Is 115 


Gen 
Bernhard, 


Oltman, 
Edward 
Western 

Joseph 


ing Co., Copen 
Strouds 
Bernard Corwin and George 
©. Philip, Butler Mfg. Co., Easton; 
Douglas Crane, George W. Savitz and 
John D. Folwell, L. F. Grammes & Sons, 
Vernon F. Detweiler, North 
Machine & Tool Co., 
Souderton, Pa Robert C. Dimmich, 
T. Roth, Lester H. Schey and 
Charles Szvetecz, Jr., Roller Smith Co 
Bethlehem; Werner O 


Allentown; 
ern Pennsylvania 


Owen 


Joseph Dumpert, 


Miller and Harold A. Stuber, Textile 
Machine Works, Reading 
Lee W. Earl, Mack Truck Corp.; John 


Eaton and Harvey 
Co., Bethlehem: |: 
R. Haskey, 


F. Mack, Sarco 
H. Fried, 
Russel B Haske if 


Mfg 
Richard 
Joseph W 


Kenworthy, Franklin H. Maury, Arnold 
Merritt, Lloyd W. Mohr, Norman D 
Mohr, Albert J. Plarr and Ralph M 


, Reading; Will 


Area Covers a Dozen " 


t 
§ 


[hredku | 
MOHAWK VALLEY LEARNS HOW TO A i 
t sented by Joseph J. Drexler 
Anthony J. Foderaro, Weller Mfg 
Easton; John M. Gallagher, City 
— || Print Co., Allentowr loseph ( 
4 rf Robert D. Thomas, Aldrich Pun 
ter R. Hayes, Michael Repchak, L & 
j Hudimas, Mechanical Service Co., Aller | 
town; Bror O. Hultgren, The Be 
Con. n I. Jackson, | 
Manning Corp., Philadelphia 
W. H. Kemper, Carpenter St 
and Robert B. Ketterer, K. Lieberk 
Co. iam J. Lindner, H 
> Stellite Co., and Jacob C. Manner, M 
ner Tool & Die C Bethleher 
Metzger, Merchants Ca 
Machine Co., Allentown, represent 
Po Albert C. Metzger: William K. M 
Machinery Asso Im Philad 
Paul W. Mood, W. Lloyd Nace, V & 
Tool Co Perkasie Arthur A. 5 
Franklin R. Moyer, U. S. Gaug 
Harold N. Price l S. Gauge | 
American Machine & Metals ¢ S ; 
ville. 
William J. Pearson, John RB 
Bethlehem Steel Co., Bethlehe 
ee E. Shannon, American Die & T ; 
Reading; A. J. Shimer, H. N ‘ 
Ir. Co., Allentown; Joseph E. 5! 
Phoenix Mfg. Co., Catasauqua; A ] 
Tenny, Van Arsdale Cory A | 
Leo T. Troutman, Beryllium 
Perkasie; Alexander Yarema, ¥ } 
Yarema, Yarema Bros. Tool & ! | 
Allentown; F. Kalmbach Jr 
Machine Co., Emmaus 
Ernst Sussmar Valley 
Equipment Co., Bethlehen 
Naegele, Sr., Yale & Towne Mit 
Reading; and Frederick M. H i 
S. Acoutin, Frank G. Agee, J ? 
H. Barthel, Hubert G. Bart c 
Blanchar “Walter 
* Blanchard, Walter Blaz I 
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g as W. B 

I DeP 
j \ " P. Engler 

y. Hugh M. Foster 
W am H. Gardner 
lohn A. Hammer 
Alexander Harala 
Ha Nathaniel! 
Sterling B 
Kart \ ent F 
F. Kundis, Herbert 
: MacKa Bruce K 
Meye George 
\ Morgan, Walte N 
M Kennett 
New Paul 
i asara Alan E. Payne 
Reed 
I Lawrence 
nk N. I pl Cex H 
Sisson, Edward A. Tol 
Waer, Vernon D. Walker 


Alberr (ys W atts 


Ca Sheet 
D ( 
Dow 
I Aust Axelsor 
I Soule Stee 
Kel 
I ASTE Group in Utah 
eludes 
) P. Astin, Josep! 
I ans, Robert I 
I Hyman Jaffe 
l I Perry Y 
, ie ov may never have a grooving job to do— 


but the engine builder's experience’ is true of 
every machining job. Tools must not be judged 
by first cost—it's productivity that counts. 

Beyt n Alfred 


} H McGee & Hogar 
Lake ( vy: Robs 
. H Air F 
Ja 4 ristensetT 
Da Dale 
M. N k i L. Rice 
i K. Somers 
A. Sullenberge 
lohn Ca 
Ag ral College 


t O. Willhite job on request 


Aner 
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; $ ing actual t ts but its real value is in the 
jual tv ana quantit work if produces the 
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hine downtime it prevent the man hour 
if save 
Kennameta ented irbide t ire made 
Pe by pl esse that are ex isive and expensive ? 
4 because they a tently sound, de 
Dav structural Steel & pendabie rt material lt ir Du 
Lake City; Richard J ness to provide tf : that increases pr 
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if pendent Paul J nrice 
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teel ( Geneva; Clif 
va l These « Horts 1 Of the hops: rt? isa is 
if Salt Lake City - : 
( Emerson Pow ii us hr We ii BOW 
at I ele y A n Ke et I | ry ial 
Utah General st a Bett et we'll den trate 
L. Oviatt, State : Kennametal! and let you ds ie 
W ence P Paxton 
y Salt Lake 
Carl W. Petersor KE NAMETAL Gre. 
thy «AMD CUTTING TOOLS THAT INCREASE PRODUCTIVITY 
FOR FURTHER INFORMATION USE READER ERY f ARD NOD ATE A.7.73 


One thing about tool engineering, de 
velopments come so fast that one is hard 
put to keep pace. Apropos which I went 
out to Birmingham (Mich.), along with 


Harry Conrad, to look at a revolutionary wh at present, are students in y 
| drilling machine just now going into institutions of learning, I extend t 
REDUCE WASTE | production at Sherman Industries. De that this volume may inspire 
| signed by Bob Walder, late of the Coast, ientific truths which vou ma 
< |} it’s as nice a piece of engineering as I’ve cover and develoy Hence 
IM PROVE WORK seen in a blue moon. Look for a write-up achieve that unselfish pury 
| in the Tools of Today, maybe this issue scientists: i.e., the advancen 
although I can’t say for sure a/c I’m mankind towards the realiza 


SAVE TIME 


WITH 


writing ahead of time. nal peace in this confused world 


While out that way, looked in on Char 
ley Staples of the Staple Eng’g Com 
pany. Charley’s got a nice li’l shop and 
is tackling intricate honing problems Radio, Electronic-Television § 


M L R D with typical ingenuity. Back at H.Q., 


enjoyed visits from Norman Brownsword, 


| : tion, I now mmiut the rest 
and Mike Radecki, bringing news of New , pear D 
Profile Sau Blades England, Ed Beyma and Ot Winter, each 
| of whom took in my private menagerie al lere I { 
c MILFORD Profile Saw has = regen the petrified Lost Week- appointed to the Executive ( 
end—one heckuva critter to meet in the i. te 
long been accepted by lark the Bernadotte Memorial | 
tool and die makers as a Gustavus Adolphus Colleg: 
On return from Canada a few weeks Sfiem Se. on Sunder Tone 4. 1 
Z basic tool for internal or ago, where she’d been a guest of Grand there to attend ae 
external contour sawing. River Valley Chapter, News Editor Doris nies fn. 
Originated by MILFORD, Pratt brought back a present for me the 
from Harry Whitehall—of all things a count of doi 
| set of nursing nipples! Well, I know I’m tm te 
; d tour cutting has milled, getting younger day by day and all that, readers both here and abroad 
ys precision-set teeth — fol- but demme if I’ve gone so far into sec Un t 
p bdDetimes as a gior IS SUI 
A lows a straight or curved ond childhood that I have to drink my ilded a perfect day, and fortif 
| coffee th ¢ > But thanks, 
line fast and accurately. | through Hut cup of coffee—for which thar 


Harry'!—they may come in handy 
Your MILFORD Distributor An invite from Portland (Me.) Chap 


can serve you from stock. 


Evelyn Young and her staff—I wen 


ter to attend their annual clambake 


hict t led lot is situated on a | 
which, this year, wi xe broiled lobster 
2 y M nesota River, f A I 
This booklet Afraid I'll have to tender regrets, having breathtaki: view xtend 
re nt 1g 
tells you more to brush up on horseshoe pitching— 
horizons—truly an 
é Get it and other 


which I don’t know anything about—a c 


Seer <a Al Conte rung me in as ump at Detroit 


MILFORD liter- 


chapter's picnic. Wait ‘til I catch Al ina the day yay et 
day, or write Among ASTEers who are going places, various lands, among the latte 
us direct Grant Wilcox, Jr., has been elected prex Boheman, Ambassad from 9S 
of the Engineering Society of Detroit, a the United States—who, incider 
position that carries considerable honor minded wre strongly f Bot 
THE HENRY THOMPSON & SON CO. in this neck of the woods. And while the Este te 
support of his fellow tool engineers inch of the nited 
Saw Specialists Exclusively For Over 70 Years doubtless helped, it took more than the Minnesota’s Governor Luther W 
NEW HAVEN 5. CONNECTICUT. USS.A. votes of the ASTE affiliates to put him dahl, to whom I soda adve 
' on that pedestal troduced as a resid I D 
A couple of years ago, we reviewed a govern . greeted me warmly 4 
MILFOR book for The Tool Engineer—The Chem stituent™ and, not w ” ing 
Profile and Rezistor & Duplex istry and Technology of Plastics, by Dr welcome, I let it stand 
Band Saw Blades  — Hack Saw Blades Raymond Nauth—which has latterly Lacking space, I not g 
been translated into Japanese, The trans regarding the events of the da 
lators—Drs. Yoshio Nagai and Kiroku I will briefly discuss the Men 
SOLD THROUGH SELECT INDUSTRIAL DISTRIBUTORS Yamazaki of University of Tokyo—asked what it stands ; f Essent . 
INDICATE A-7-74 Ray to submit a dedication for the trans $'4 million building designed 


ME — 
\ lation, and because it bears so 
ticularly the future scientists of 1] 
| 
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ause Dr. Bunche THE MACHETE 
This famous blade has never been eaqualied for 
efficiency and has proven itself in its con- 
tribution to the product vity the sugar 
' » thet benana and rubber plantat ns of the Trop cs 
sense of his 
dignified 
i to the grave 
as 
relat ms 
nencement 
N s banquet 
dental t 
ably known 
even minutes 
1 Nations body 
nt Bernadotte 
I ig! 
tanding 
ankind has 
the 
at a nadi 
i s. And it 
an 
} an mar 
goal of universal Designed and constructed 
for a specific job — the 
dial Machete is an outstanding 
hat one can example of variance in knife 
that which one design — just as the Barnes 
"Arc Line” is in the design 
as when and construction of band 
rms by Dr saw blades. 


in I can d Hard edged, with a flexible 


back for contour metal cut- CALL YOUR 
ting, available in standard INDUSTRIAL 
be, I would ledicate or wove set — Barnes “Arc DISTRIBUTOR 
Line" is as famous for pro- HE'S YOUR LOCAI 
attai: duction as it is for precision SOURCE OF 
man under tool forming. INDUSTRIAL SUPPLY 


AND INFORMATION 


Ag 4“ 4 4 


1297 TERMINAL AVE. 14, mis 


1919 


FOR FURTHER INFORMATION SE READER NDICATE 


7 

\\ 7 a 

- Oe 

| 

| 
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easier setting... 
no up-setting! 


PRECISION 
DOWEL PINS 


Danly Precision Dowel Pins save time 
on any precision alignment job, from 
locating delicate die components to setting 
heavy mact e parts. Tapered lead ends make 
driving easier in close fitting holes and special 
hardening (58-60 Rockwell C) guards against up- 
setting. Two complete size ranges are available to meet almost every dowel 
requirement one range ground for new application and the other ground 
001” oversize to permit accurate redoweling in enlarged holes. 
For dependable alignment, specify Danly Precision Dowel 


Pins—easier to set without up-setting! 
SEND FOR THIS FREE BULLETIN TODAY j 
for complete catalog and ordering information 
and helpful dowel pin application data oe 
i 4 N \ \ DANLY MACHINE SPECIALTIES, INC, 
2100 South 52nd Avenue, Chicago 50, Illinois 

—_ 


. Precision Die Sets Mechanical Presses 
25 YEARS OF DEPENDABLE SERVICE TO THE STAMPING INDUSTRY 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-76-1) 


OFFERS THESE 
ADVANTAGES! 


In less than a year, prepare yourself for a fine posi- 
tion in the ever-expanding tool and die industry. 


@ ACME training covers the whole field @ ACME courses are prepared by experts 
of tool and die design, including processing who know from actual experience just 
estimating laving out and detailing what training is necessary to secure and 
tools, jigs, fixtures, dies and gages of hold responsible designing positions 


every description 


@ ACME copyrighted texts embody the 


> 
@ Ai ME. offer separate courses in tool largest and finest collection of drawings 


desig mad di leagn beginners who 
an for beg ind formulas ever developed on tool and 


die lesign 1 storehouse of design 
experience e subject, who wish to 

ing information 
learn the rther 

ACME offers you a real opportunity 

@ \i ME training has been fully proved bd PI 

with a future qualifies you in less than 
in practice ind endorsed by tndusetry 

Hundreds of graduates are emploved as de a year for a lucrative position In a grow 
wigners, checke proceas engineers. chief ing industry. Individual training permits 
engineers. Acme training ts organized enrollment : n day or evening 
it develops detter designers na fraction classes —G_1. approved. Correspondence 
of the time required by apprenticeship! courses available \ 


ACME SCHOOL OF DIE DESIGN ENGINEERING 


General Offices and Correspondence Course Diviston 
129 WEST COLFAX AVE., SOUTH BEND 1, INDIANA 
CALL IN PERSON, TELEPHONE, OR WRITE DEPT. 1, AT YOUR NEAREST ACME SCHOOL TODAY! 
RESIDENT SCHOOLS 


Soutu Benp, INDIANA DAYTON, Onto Derrorr, MicHiGaNn 
129 Weat Colfax Ave 8 N. Jefferson St 17 Brady Street 
Curcaco, RicHMOND, INDIANA Los ANGELES, CaLir 
2804 W. Belmont Ave Morton Center Bldg N. Western Ave 
Residents write Stewart E. Pineo, 1827 Jefferson Bivd., Sandwich East. Ontario 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-7-76-2 


— 
GOOD READING 


A GUIDE TO SIGNIFICANT 28oxs| 
AND PAMPHLETS OF INTEREST 


TOOL ENGINEERS 


KENT'S MECHANICAL EN 
NEERS’ HANDBOOK, 12th « 


iumes Publishe 1 DY J ny 
Sons, Inc., New York; price ) 

One volume—Powe? edite 
Kenneth Salisbury ntal 
development in power gene 


applications ranging 


power. Various fuels and the 
teristics are comprehensive 
along with steam ge 
and turbines 

Several sections are devots 
ternal combustion engines—di 
motive and aircraft, the latte 36 
including data for gas turbir 


plants and jet propulsion syste 


One sectior devote to m 
les, includes numbers 
onometry and differential 
calculus, with expla 
ition to probiems 
The other volume—Desig 
ductio edited | ( nC 
dea argely wi ty 
ing pl ems and eref ‘ 
sely reiated t 
cially so as number of P 


| 
tors are ASTE members 
Mechanisms, mechanics 


elements are compre 
as are macnine nyaraulics 
fluid motors, actuators and 
section is devoted to quality 
The sect i 
mits any retere Ca 
therefore i i r 
wnat ay te ea design 
cs Taker toge tw 
ire epiete 
tneory il i 


Latest System for accurately measuriné 
60° Threads. To within .001 just a 
chart constant to the thread O anc 


mike” across the triangles to get '™ 
answer. As simple as that! 
SHOP TESTED 

Price only $8.60 f.0.b. Amarillc Texas 
Patented and Pending 

THREAD TRIANGLES a 

THREAD TRIANGLE GAG 


W. T. SIMMONS 


BOX 1303 AMARILLO, 


INDICATE A-7-76 
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~ P&J engineered the ingenious tool- 
ing for this cast iron Bearing Hous- 
ing — designed it to complete the 
rough and finish machining at both 


ends, a total of 18 operations, in one 


holding. Eight operations are per- —including this 


indexed 180 ... eight operations are performed at the op- P&J-designed 
posite end... . the full length of the |. D. is then line bored and INDEXING FIXTURE 


line reamed. Floor-to-floor time at 85‘. efficiency is 6 minutes, 


64 ah formed at one end... the work is 


a feat made possible by P&J experience-engineered Tooling — 
including the specially designed indexing type work holding 


fixture — which accounts for combining cuts, avoiding second- = 
ary operations, and keeping machining times down to an ab- ‘ 
solute minimum. Additional savings are realized from the ac- Jj 
cumulated economies of increased tool life, and from divided 
labor costs — P&J Automatics are fully automatic, therefore & 
one operator can easily run 3 machines on this class of work. Sa ES 


Get the benefits of greater accuracy, better work, 


more savings, by tending a sample of your work 


for Tooling Recommendeotions bosed on 
precision, speed, economy. We'll engineer the 
Tooling, turret face by turret face, and present 
the facts on this detailed Estimate Sheet, withevt 


obligation 


POTTER & 
JOHNSTON CO. 


PAWTUCKET. R 
Division PRATT « WHITNEY 
Semen; Pond Co 
"pany 


FOR FURTHER INFORMAT —E READEF ERY 


Geclusive POTTER & JOHNSTON FEATURES 

‘ 

ACCOUNT FOR Profitable MACHINING SETUP 

| 

| : 

| 


Universal Standard Drill Bushings with super finish 1.D. lengthen 
the bushing life . . . reduce tool breakage . . . slash drill wear. Then, 
add the plus features of blended radius, knurled head, 1.D. break, 
chamfered O.D., and you have the reasons why Universal 

Drill Bushings are specified by many of America’s largest 
manufacturers. All catalog sizes are available for immediate 
shipment. Extra prompt sectional delivery and information 

are provided by warehouses at 1060 Broad Street, Newark, 


New Jersey, and 5035 Sixth Ave., Kenosha, 


Wisconsin. Write, call or wire today! 


Facilities available for special hardened and ground precision parts made to customer specifications. 
FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-7-78 
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Red Operating Resistance to | Resistance to impact (ore . Distortion 


Hardness Temp. & Press.| Heat-Checking | Wear & Wash Resistonce | trength Mac hinebility n Hardening 


Weidobsdity 


MLTINOLD | FAIR | MEDIUM) FAIR FAIR | GOOD | FAIR BEST FAIR BEST 


—_— 


A| FAIR | | FAIR | POOR | Best | Poor | Best | BEST | FAIR 


GOOD | MEDIUM BEST GOOD FAIR GOOD | GOOD GOOD POOR 


+ 


GOOD | MEDIUM BEST GOOD FAIR GOOD GOOD GOOD POOR 


BPHOT WORK |_ BEST HIGH BEST GOOD FAIR BEST FAIR GOOD POOR 


‘ 


WORK 8 | BEST HIGH BEST BEST | FAIR BEST FAIR GOOD | POOR | | 
*Poor machinability when annealed for best hobbing. 
| 
TYPICAL ANALYSIS 
Cr Mo w v 
Multimold 0.35 0.80 0.30 — 
Duromold A (0.07 4.50 0.45 
to i t Cr-Mo-W 0.35 5.00 1.65 
Cr-Mo-V 0.40 5.25 1.20 0.90 
57 Hot Work 0.35 2.75 9.00 0.30 
Hot Work 8 0.60 3.60 8.50 L75 


Each of these six fine too! steels has distinct advan- 
tages for die-casting dies. Which is the best? That 


all depends on the relative importance of the various 

properties required for each die. The chart on this 

page is a general guide for selecting Bethlehem 


grades which have been thoroughly proved for die- 


Besides relying on your own tool steel experience, 
remember t ull Bethlehem when you need 
assistance. Our stati of metallurgists is at your serv- 
ice, whether your problem involves the selection of 
the right t teel or its proper heat-treatment. 

Full deta ire yours for the asking. There's a 
Bethlehem sales office or tool-steel distributor near 


you Or write us at Bethlehem Pa 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
Rethleh- tore +s d by Bethlehem Pacific Coos! 


Export Distributor Bethlehem Stee! Export Corporatior 


From ordinary plant air line pressure, Miller Boosters produce | 


pressures (from 200 to 10,000 psi) for driving one or more | 
work cylinders simultaneously at from 30 to 450 strokes per minute 
arily, the booster operates one stroke for each stroke of the operat 
cylinders. 
Used in place of conventional type hydraulic pumps, Miller Booster 
space and weight, permit convenient portability and are easier 
costly to install, operate, and maintain. Also, they hold pressure ind# 
-without the motion and heat generation of ordinary pump circuits 
Used in place of air cylinders, the booster driven hydraulic work 
which can do the work of an air cylinder ten times as large and hea 
space and weight at point of application of cylinder thrust—sinece tl 
itself can be mounted separately—away from the hydraulic work 
and either on or off the equipment or machine. 
In many installations, the popular Miller Dual Pressure “Air Miser 
saves up to 95°% of the air normally consumed by direct-driven air 


S| MILAR A wide selection of sizes, pressure ratios and mounting styles ar 


ONS for the first time at low cost on a normal delivery schedule 


APPLICATI Boosters are built up from stock Miller standard cylinder parts t 


costly designs, patterns and castings 


Full Details In Miller Bulletin B-200 Sent FREE On he 


OTHER MILLER PRODUCTS INCLUDE. AIR CYLINDERS, 14" to 20" BORES, 200 PS! OPER 
PRESSURE HYDRAULIC CYLINDERS, 1'4" TO 6” BORES FOR 500 PSI OPERATION, 8 
250 PSI; HIGH PRESSURE HYDRAULIC CYLINDERS, 1'4" TO 12" BORES, 2000-3000 PS OFF 

MOUNTING STYLES AVAILABLE 


4025-27 N. Kedzie Avenue, 


AMO MTOMAULIC CTLINDERS ACCUMULATORS 


Chicage 


COUNTERB AL ANCE 
CLEVELAND — PITTSBURGH — PHILADELPHIA — DETROIT — YOUNGSTO YN—! 
HARTFORD —NEW YORK CITY — DAYTON—ST. PAUL— FORT WAYNE 
MILW AUKEE — NASHVILLE — SEATTLE — LOS ANGELES — SAN FRANCIS: 2 !*" 
ST. LOUIS and OTHER AREAS. 

FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-7-80 


ales and Service from coast to coast 


| 80 PSI AIR 
— (input Range: 40 3000 psi Air °F na 
TO... 
HYDRAULIC 
| PRESSURE 
4 (Output Range: 200 to 10,000 pst wal 
3 @ WELDING 
@ PUNCHING 
@ SHEARING 
Especially | @ CLAMPING 
Recommended @ RIVETING 
for.-- @ CRIMPING 
@ PRESSING 
=. MILLER MOTOR COMP! 
| 


NUMBER ONE CHOICE 
IN THOUSANDS OF PLANTS 


There must be a reason why GORHAM is 
the number one preference in thousands of 
industrial plants. More and more manvufac- 
turers are turning to GORHAM High Speed 
Steel Tool Bits for all their cutting tool needs. 
This superior product has won its reputa- 
tion through performance ... by meeting 
the most exacting requirements on tough 
production jobs. « « « Try GORHAM High 
Speed Steel Tool Bits in your plant today. 
Learn why these tools do your work better, 
faster, and at lower cost. Immediate 
delivery — place your order now. 


GORHAM STANDARD GORHAM M-40-B 


for the Commercial Field for Meevy Cuts in Mard Meteriel 


GORHAM GORMET 


for Mere Abrasive Materials 


GORHAM TOOL COMPANY 


14400 WOODROW WILSON AVE. + DETROIT 3, MICHIGAN 


FOR FURTHER INFORMATION. USE READER SERVICE CARD NDICATE A.7.8 


Columbia 


TOOL STEEL 


. . SHAVING 

; . BURNISHING LONG RUN 

-_ AND INSPECTION DIE STEELS 
> SUPERDIE— High Carbon 
44g” in GEAR PRODUCTION chrome, Oil Horden 
‘ THE FELLOWS GEAR SHAPER COMPANY, SPRINGFIELD, VERMONT "8 ODIE— High Carbon 
‘ E READER SERVICE CARD; INDICATE A-7-8 High Chrome Avr 
For Low-Cost Precision Measuring— ming Eosy to Harden _ 

GRANITE SURFACE PLATES ndable 
juced by Nature — Perfected by Herman Stone 


Durable * Accurate * Economical 


ent hardness and durability of granite, accurately 

© guaranteed tolerance of .00005", provide the 
ent and economical surface plates for precision 
ent operations. Sizes up to 8 x 16. 


Magnetic % Can Not Warp %& Corrosion-proof 
Write for Free Trial Offer 
HERMAN STONE COMPANY 


324 Harries Bldg. * Dayton 2, Ohio 


READER SERVICE CARD: INDICATE A-7-8 


| 
4 
| 
| 


to properly handle every carbide grinding 
job—two types of CRYSTOLON wheels and 


three types of diamond wheels. 


by skilled abrasive engineers the country over, 
backed by carbide grinding specialists from 


the Worcester headquarters. 


in sound and color—one on carbide grinding 


and the other on the care and use of diamond 


wheels. 


140 pages of newly revised information on 
the grinding of single-point and multi-tooth 


tools. Sent without charge-ask for No. 167-E-3 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-82 


Economic? RR TON, 
Carbide Grinding Service 
| 
5 =< 
‘ 
4 
J 
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PRECISION TAP CHAMFERING 


NEW, AUTOMATIC, SCIENTIFIC 


Chamfer is a mighty important feature of a Tap. Concentricity, angle and 
length all are vital, —excessive variance in any one of these elements can 
start trouble that may ruin the Tap or, worse still, the product being tapped 

You can have confidence in ‘Greenfield’ Taps chamfered on these spe- 
cially designed chamfering machines which are producing chamfers to pre 
viously unheard of perfection 


BUY TAPS WITH CONFIDENCE 
BUY GREENFIELD TAPS 


‘ | 
TAP AND DIE CORPORATION 
_ ENFIELD TAP AND DIE CORPORATIC | 


“FOR LIVE SPINDLE MACHINES: 


"GREENFIELD TAP DIE 


threads 1 46” 10 2%” 
 Forconventional or a | MF 
a Simple, compact, rugged, positive in action, these rotary die heads | 
are built for a life time of trouble free open 
of GEOMETRIC stationary die heads. 
-WRITE FOR LATEST BULLETIN | 


if d 


Hi-- SPEED-—- 172 
4 half-inch piece of steel in a pack can easily 
be hardened clear to the core in a GRAD 
LAL transition from Rockwell C-67 on the 
outer carbon-Chromium Carbide Surface 
to 32 at the center. Degree of hardness 
UNDER the carbide can regulated by 

time under heat, but it’s Al WAYS 62 to 
If vou want hardness. 


H raen \lee Clea 


67 on the surtace. 
inereased tensile and resistance to abra 
sion and corrosion, you can do it with 


HI-SPEED-IT. 


3 
: 
For visual demonstration phone or write 


B. M. WESTON ASSOCIATES 
1538 Dime Bldg. Detroit 26, Mich 
WO 3-9595 


ILSON CARBON 


COMPANY. INCORPORATED 


New York 17, New York 


—E READER SERVICE CARD; INDICATE A-7-8 


Leading 
the 
Field 


RUTHMAN 
GUSHER 


MACHINE TOOL 
COOLANT PUMPS 


Leavers 


ow in initial cost, low in maintenonce cost, easier to 


n their field, Ruthman Gusher Coolont Pumps are 


use less power when throttled; efficient, give you split 
trol of coolant, require no packing and priming; 
trouble-free, are simply constructed, have dynami- 

cally balanced rotating parts for minimum vibra- 
tion, ond heovy-duty, pre-lubricoted boll beor 


ings for lower mointenance cost 


WRITE FOR OUR COMPLETE CATALOG 


THE RUTHMAN 
MACHINERY CO. 


READING RD. CINCINNAT OHIC 


U 


CARD NDICATE A-7-8 


WIRE TYPE 
PLUG GAGES 


VAN KEUREN TOOL STEEL 
Use VK Carboloy Gages on fussy pobs 
because of the infinitesimal gage wear 
All parts will be within the specified 
lomits 


Use VK Carboloy Gages 
for long run jobs because 
of the enormous saving 
in gage cost 


VK Carboloy wire type plug gages are made 


to Class 6 accuracy, plus 00005 minus 
00000" on the Go unit and plus or minus 
000025 on the WN unit Closer of 
wider tolerances can be supplied if desired 


Catalog and Handbook No. 34 


mein 
b wre 
bow mca gee ana 
an ference 
emia mribod 


THE Yt 


‘EFFICIENT—LOW COST PROD 


means 


co., 174 Waltham Watertown, Mow 


Light Wave Equipment @ Light Wave Micrometers © 
Cag Blocks @ Taper insert Plug Cages @ Wire Type 
Plug Cages feasuring Wires @ Thread Measuring 
Wires @ 


Measuring System @ Shop Triangles © 
srboloy Measuring Wires @ Carboloy Plug Gages 


INDICATE A.7.8°5 


7627 S$. Ashland Ave 


USE READER SERV t ART ND 


Chicago 20 


CATE A 


TO OBTAIN FURTHER INFORMATION ABOUT 
ADVERTISERS, TRADE LITERATURE OR TOOLS OF 
TODAY APPEARING IN THIS ISSUE OF THE TOOL 
ENGINEER, USE THE HANDY READERS SERVICE 
CARD ON PAGE 65, 

No Postage Needed 


14 
60 East 42nd Street 
USE READER SERVICE CARD; .2 
i | UCTION | 
©. B. PRESS HORN PRESS THROAT ~ DETAILS i 
SERVICE MACHINE COMPANY 
WAZ 
READER SERV | C 3 
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Automatic ic Lathes 


Sa ve Time and These six turning jobs illustrate the versatility of Sund 


strand Automatic Lathes. Actually, it makes little or n 
M With M Iti | difference whether your turning problem is a mass Pr 

oney ! U Ip e duction job running into thousands of pieces...: 
short run of a few pieces... or a special turning jo! 


Tooling and our engineers can show you how to do it better a 
faster on Sundstrand Automatic Lathes with quick 
Automatic Cycling 


changeover. And, you'll get all of the time-saving a 
vantages of multiple tooling and automatic cycling o 
practically any turning job. 

Before you buy amy turning equipment, investiga 
Sundstrand Automatic Lathes. 


Turning Various Electric Turning Different Type: 


Motor Parts and Sizes of Pistons 
Parts include motor frames, commutator assemblies, These pistons range from small compressor types « 
armature assemblies, rotors, shafts etc. Operations are large Diesel engine pistons. Materials are ca 
varied including turning of shafts, rabbet fits, and steel and aluminum. Operations include 
turning, facing and shaving armature assemblies. Parts grooving, facing, boring, centering, milling skirt, si 
are machined in both long and short ting and an inspection cut after moulding. lt yo 


runs. If you make motors, write for manufacture pistons, take advantage of the experiem 
more detailed information. of our engineers . . . both on turning and milling 
Operation. 


SUNDSTRAND 
- 
RIGIDMILS FLUID SCREW RIGIDMILS AUTOMATIC LATHES HYDRAULIC EQUIPMEN 
86 The Tool 


Turning and Boring 1000 
| Different Bushings 


. | onze bushings come in diameters from 2% 
es, lengths from 2 to 10 inches. Operations 
ough and finish turning the outside diameter, 

| finish boring inside diameter and facing 

h ends. In spite of short runs (from 4 to 200) 

trand replaced two other machines and doubled 


| Saving 13 Hours On Turning 
Each Lot of 20 Impellers 


Pp e bronze, range in size fron 4” to 10” in 
( Parts were formerly machined in three op- 
é nd three set-ups in 15 hours. Same amount 


ing is done in two set-ups on Sundstrand in 


lurning convex and concave shapes and bor- 


hole comprise operations. 


Turning Miscellaneous 
Gear Blanks 


This machine manufacturer processes some 250 gear 
blanks of many types and sizes. Lot sizes are low yet 
a Sundstrand Automatic Lathe reduced turning time 
10% over the former method. Machine used is equip- 
ped with overhead tool slide to facilitate wide range 


of tooling set-ups and to improve production, 


Turning Various Parts In 
Short Runs 


This manufacturer uses 2 Sundstrand Automatic Lathes 
to turn parts represented by master samples shown 
above Lot sizes vary from 40 to 200 and savings are 
tremendous. The complete story is included in the 


book oftered at left. Write tor your copy. 


MACHINE TOOL COMPANY 


2540 Eleventh St. + Rockford, Ill., U.S.A. 


. ‘NG AND CENTERING MACHINES ° 


SPECIAL MILLING AND TURNING MACHINES 


FOR FURTHER INFORMATION USE READER SERVICE CAREC Ne ATE A 


+ 


fixture lock suit 
any requirement 


AVOID 
SLOW Both single and double action locks are used in this tooling 
OPERATING lhe single action lock clamps the part, while the 
CLAMPS or double action lock securely holds the m 
carriage in the desired position ag 
StOps 
REPRESENTED BY: 
SYRACUSE LOS ANGELES 
WRITE FOR — Irvine Technical Broaching Ce 
CLEVELAND 
CATALOG Production Tool Co 
MILWAUKEE 
941 Geo. M. Wolff Co INCINAT 
HOUSTON R. W. Pratt 
Engineer nz Sales Co BOSTON 
CHICACO A. R. Shevlin G Co 
Ernie Johnson T 
PITTSBURGH OLEDO 
Tool Engineer ess Tool Servic 
Products Co 
PHILADELPHIA CANADA 
Morgan Tool Equipment Firth Brown Tools. Lid 
Co Galt, Ont 


SWARTZ TOOL PRODUCTS CO. INC 


13330 Foley Ave. Telephone WE 3-1522 Detroit, Michigan 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-7-88-1 


““~“ MEYCO 
Carbide Inserted Bushinc 


live longer, cost less 
in the long run. 


b t 
th ng rb 
. es :s reat. In addit 
Save Faster production and 
TIME. lower labor costs. mcrease the 
eamers produce ACK 
. i 
Reduce air consumption 
92 percent. non-pr ctive man-t 
T\ PUMP MAKER SAY 
hav g setup 
Don't Monkey No damage to dies due se 
with to clogging. orm 
hive tter < 
MEYC( 


Hand Feeding 
SAVE FINGERS Keep operators’ hands 
SAVE DOLLARS out of danger zone. 


4201 RAVENSWOOD AVENUE, CHICAGO 13, IL. 


USE READER SERVICE CARD; INDICATE A-7-88-2 USE READER SERVICE CARD: INDICATE A-7-88-3 
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LIT 
ATICALLY 


rocess of manufacturing an unsurpassed line 
hinery, tools and other products, Brown & 


one of the world’s largest users of milling 
Br 


wn & Sharpe cutter design engineers 
pportunity to see at first hand the needs for 
bs, and how the many possible solutions 

[his system of design, trial, and improve- 


rates no second best results. In each and 
tter application, Brown & Sharpe manufac- 


is the best, and Brown & Sharpe experi- 
le to produce it. 


The benefits of this experience are passed on to you 
in the Brown & Sharpe line of milling cutters. For 


your best assurance of low real cutter cost. and effici- 


ent cutter operation, select the cutters with the 


cutters with the labora- 


work behind 


“experience background 
tory and experimental! 
that ! i 


have passed 
of performance 


them cutters 


the most strenuous, exacting tests 


Ask for Brown & Sharpe cutters at your industrial 


A COMPLETE LINE OF MILLING CUTTERS 


JTTERS HELICAL 
NSERTED TOOTH 


SLITTING SAWS + SCREW 


PLAIN MILLING 


TTER 


SLOTTIN 


supply distributor's. Or write for catalog. Brown 
& Sharpe Mig Co., Providence 1, R. I., U.S.A. 

SIDE N TTER TA ERE TOOTH SIDE 
AN T » Ave TTERS 


. becaus they re 4 
| by BIG USER of 
N TTERS MES * END MILLS 
METAL CUTTERS SPROCKET WHEEL CUTTERS * GEAR CUTTERS 
We urge buying through the Distributor 


WIRE and RIBBON 
Me'al Forming MACHINES 


PATENTED STRIPPER ANDO VERTICAL FORMER FORM BRA 


WIRE GRIP ADJUSTMENT 


POSITIVE FEED STOPS WITH SCREWS 
FOR FINE ADJUSTMENT 


ROLL WIRE STRAIGHTNER 
HAS NEEOLE BEARINGS IN ROLLERS 


7 SIZES 


Send samples of your wire 
and ribbon metal formations 
to be made in high produc. 
tion at low cost, for estimate. 


ASK BAIRD 
ABOUT IT 


CLAMP BOLT 
CLAMP ADJUSTMENT 


SADOLE KEYS IN CAMS NO. 3 MACHINE 
ANDO SMALLER 


FORMING CAM ROLLERS HAVE NEEOLE BEARINGS 


FORMING SLIDES HAVE GIBS ON EACH SIDE 


SUDE SUPP 


OJUSTING PINION 
AND PACK FOR 
CUT-OFF 


HANOWHEEL WITH 
SOUID WEB SUPPLIEC 
iF DESIRED 


100-70 


FOR FURTHER INFORMATION USE READER SERVICE CARD; INDICATE A-7-90-} 


wHOLE difference” 


= To maintain maximum accuracy in drilling 
ase operations, use the bushing that's precision 
madeforthejob...use Acme. Write forcatalog. 


Arve ndustrial ompany 


+ Makers of Hardened and Ground Precision Parts 
wo 208 N. Laflin Street @ Chicago 7, Illinois 


THE SERVICE SHOP TO INDUSTRY FOR MORE THAN 25 YEARS 


DUAL CROSS and ROTARY FEED § 


MILLING TABLE 
No. 83 Only $49.50 Has 8” table, 360° move | 


ment and 4” cross feed | 
travel. Adjusting whee 
and dials graduated 


degrees and thousandths 


Slotted for bolting t 
table. No. 82 with 
rotary feed $39.75 
Write for Circular 
No 354 
CHICAGO TOOL jr ENGINEERING CO. 
8391 South Chicago Ave. Chicago 17, Ill 


USE READER SERVICE CARD; INDICATE A-7-90-3 


DYKEM STEEL BLUE 


STOPS 
LOSSES = 


making dies 
& templates 


Simply brush on right 
at the bench; ready 
for the layout in «a 
few minutes. The dark 
blae backgroand 
makes the scribed layout lines show up in sharp relief and 
same time prevents metal glare. Increases efficiency and 


Write for full information 


THE DYKEM COMPANY, 2303D North St., St. Lowis 
in Canada: 2466 Dundas St. West, Toronto, Ont 


USE READER SERVICE CARD; INDICATE A-7-90-2 i 


USE READER SERVICE CARD: INDICATE A-7-90-4 
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KET A MENTS 
Presses, Lathes, Chucking Mchs., High Production Mochine Tools, 
‘® 
— 
90 | 


SHAVING ASSURES GEARS 


This gear shaft machine, the first of its 
kind, was Aimeduced 16 years ago to 
fulfill the Ament need of gear manufac- 
turers fg@iimeans of correcting precision 
gears geors produced to operate 
loads and speeds—these 
to bring them within required 
nces. 
yo mepday, it is being used by all the leading 
Bnanufacturers in the automotive industry, 
@ the majority of gear jobbing shops and 
F = nearly all the machine tool builders. 


One gear manufacturer says shaving has 
reduced rejects which formerly amounted 
to about 50% to none. Another says that 
shaved gears have cut operating power 
requirements approximately 20%. 


Gear shaving eliminates the need for 

skilled machinists, regardless of the degree 

of precision required. Accuracy does not 

depend on the shaving machine operator. 
Shaving also makes it easier to turn out 
acceptable gears. The teeth of shaved 

gears have uniform accuracy and the 
characteristics of all the gears in any lot 

will be uniform. 


Write for 
descriptive 
literature. 


ac INE 


% 
j 
= 
| 
> | 
: FOR FURTHER INFORMATION. USE READER SERVICE CARD. INDICATE A | 4 


Kodak Announces the 


KODAK CONTOUR PROJECTOR 


— 


MODEL 2 


the most versatile optical 


comparator you can buy 


It handles large parts. There's 6*, inches 
from lamp house to object and 8 inches 
from object to lens—at all magnifications. 
Front lamp house pivots to make room 
for long objects under surface illumination. 
Vertical travel is 4 inches. 

It gives surface illumination in any of 5 
planes, and switches instantly from surface 
illumination to silhouette projection, or to 
Instant dialing to 
any of 6 magnifications from 10 to 100> 


The 14-inch screen is 


a combination of both. 


without distortion. 
extra bright; no hoods or curtains needed 
—even in tully lighted rooms. Designed for 
all-day operator comfort, yet built to pre- 
cise toolroom standards. 

We'd like to show you how it can handle 
your own inspection problems. 


EASTMAN KODAK COMPANY 


Industrial Optical Sales Division 
Rochester 4, N. Y. 


the KODAK CONTOUR PROJECTOR 


contours, of course 


SHOWS surface details... 
deep, blind holes 


INDICATE A-7-92-} 


USE READER SERVICE CARD 


In tapping and reaming, the work be 
much more ch 


Too! Holder thar 


aligned with the spindle 
ly with a Ziegler Floating 
with the ordinary type of holder 
reason that is obvious when you giy 
a moment's thought 

Because of its floating action, the Zieg 
automatically compensates for inaccu 
in spindle alignment up to 1/16" diam 
eter, or 1/32” radius. It is therefor 
necessary to spend as much time as 
quired in making the set-up with ordinary 
tool holders in order to insure again 
mouthed holes. Get 
Ziegler Floating Holder and see for your 


Types to fit 
any machine 
used for 
tapping or 
reaming 


oversize and bell 


self how much time it saves. You'll b 
agreeably surprised too when you see how 


much it will cut your spoilage losses 


W. M. ZIEGLER TOOL COMPANY 
13570 AUBURN 


DETROIT 23, MICH 


USE READER SERVICE CARD: INDICATE A-7-92-2 
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Coat Reduction 


Snow Air-operated, Electrically 


Controlled Machines and Fixtures 
Single Spindle Verticals Two-Spindle 
Verticals « Two-Spindle Horizontals « Avto 
matic Nut Tapping Machines « Drill Press 
Tap Heads « Automatic & Semi-Automatic 


Jigs & Fixtures 


Write for details 


QV (@) 


SNOW MANUFACTURING COMPANY 
435 Eastern Ave. + Bellwood, Illinois 
(Chicago suburb ) 


INDICATE A-7-92-3 


USE READER SERVICE CARD 


FOR COOLANTS 
AND LUBRICANTS 


400 


MODELS 
To 
CHOOSE FROM 


PIONEER PUMP & MANUFACTURING (0. 


19645 JOHN R STREET . DETROIT 3, MICHIGAN 


USE READER SERVICE CARD NDICATE A-7 


Th T ne 
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= 
we | 
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FLOATING HOLDER 
/} / DRIVE | 
TapS aad Reamers..@ 
| 
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Now available for oil hardening 
entire range thicknesses... 


Brown & Sharpe Ground Flat Stock 


p you get even greater benefits from the money Saving, time-saving advantages of 
g stock accurately pre-ground to size, Brown & Sharpe now offers a choice of oil 
er hardening steel in 16 different thicknesses from 1 64° to | 


ght thicknesses up to and including 3/16". a single type of gr und flat stock now serves 
dening in either oil or water . . . a distinct Brown & Sharpe feature that eliminates 


xpense of keeping two types of stock on hand 


\ this complete range of stock 145 sizes, including 24 new sizes you 
eet a wide variety of requirements Stock for o1] harde ning is preterred te 
e intricate sections and parts with sharp corners or abrupt changes 


ire involved ... for water hardening, where slightly higher 


ess 15 needed 
nuous, repeat markings of type on each piece of Brown & Sharpe 


( { Flat Stock make identification easy. Protective 


ypes in different colors simplify handling problems. 


W rite for new desc riptive folder. 
Brown & Sharpe Mfg. Co., 
lence | R S.A. 


For templotes cutting tools, goges, 
end meny similor pieces, 

@ type of Brewn & Sheorpe Stock 
to your specific requirements. 


he 
‘ 
| 
| “34 @ 
6? 
\ 
Wy > ~ A\ 2 | 4 
| 
| 
Ve urge busing through the Dishibutor \ \ 


The finish precision boring of the bearings in production lots of various sizes of end 
shields for a large electrical motor manufacturer demanded a machine and tooling 
that would deliver maximum accuracy and finish and could be changed over with a 
minimum down time. A SIMPLEX +2U 2-Way Precision Boring Machine equipped 
with four +2 SIMPLEX Precision Boring Heads and a multiple part work-holding 
fixture met this demand. The accompanying pictures show the machine and also 
the tooling furnished. The work-holding fixture featured hydraulic actuation of the 
clamp bars assuring positive clamping and ejection of the work part with minimum 
effort of the operator. 


PRECISION BORING 


SIMPLEX MACHINE TOOLS DIVISION 
STOKERUNIT CORPORATION 
4528 West Mitchell Street 
MILWAUKEE, WISCONSIN 


Precision Boring Machines, Planer Type Milling Machines, Special Machine Took 


94 FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-7-94 The Tool Er 
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these parts is mounted 


vst of the die se? vione amounted te ove 


| feoture in this desian nc 


t the ejector piote to turn the ejector 


position. When the die em, the ejector 5 


no stenderd Danly Die Set... 

$200.00! 

vement of the die set guide ; 
sleeves fo 

te is pushed up 
2cHion by @ permanent stud efteched to the machine. 


PRECISION 


STANDARD AND SPECIAL 
me Averwe * levetand 

ment Avenue Detroit 16 

3 13 Michigan ot, MW. + "Long 

rr Angele $4 Metoh 4 
Milwovkee 2 Averwe 
Aveowa * “Rochester Commercial? S 


| 


Danly precision makes « 


Die set i reliat base for the 
finest die work even in specia 
The ‘ 
time intl | p be 

e square asure 
longer | ‘ ‘ 
precisior al 


DANLY MACHINE SPECIALTIES, INC. J 
2100 South Loramie Avenve 


Chicago 50. Illinois 


The a f q 
_avings rhe 
A «spe + 
post 
in @ stripping > 
a 
| 
4 
Standard Danly Die Sets are 
by Waite's Tool and Die Shop, svatem of con etelyv at ked 
4 G ind Rapids, Michiga assembly brar 
: for fast de ot nd for the 
finest in die set precision, alw 
% } specify Danlys 


@ Oilgear Broaching Machines have been used by 
the Western Electric Company plants for many years... 
in some cases as far back as 1928. This great telephone 
and communications equipment manufacturer uses O11 
gear Horizontal and Vertical Broaching Machines for 
finishing many delicate precision parts that go into 
telephone exchange assemblies. 

In the scene above, three Oilgear single slide vertical 
surface broaching machines are used to finish various 
types of magnetic core pins. The first two machines 
finish broach two flats and a groove on 4 pins per cycle. 
Production on each machine is in excess of 1600 pieces 
per hour. The third machine broaches on each pass four 
23 32” flats which have been butt-welded to round pole 
pieces. Production is better than 400 pieces per hour. 

Oilgear Broaching Machines have many features which 


are available only on Oilgear Machines at no extra cost 


PIONEERS IN 
FLUID POWER 


BROACHING MACHINES AND PRESSES 


.. at WESTERN ELECTRI( 
Telephone Exchange Parts 
Precision Broached on Oilgear Machine 


Here are some of these features. Oilgear two-w 
flow variable delivery pumps have an efficien 
at full load. You get higher, 
cutting and return speeds, and positive broa 
up to 150°, overload. The patented elect 
control is integral with the pump and eliminates 
and piping. Power is saved because power is us¢ 
in proportion to the load . . . because power is! 


on return stroke... because there are no valvé 


power. The Oilgear system is a simple syste 
less piping, is accessible yet compact 
tables on Oilgear Machines allow broa: 
parts per cycle. Oilgear also has longer t 
longer ways. Pre-loaded work tables offer closer 
tolerances and smooth, harmonic operation. F 
information, write: THE OFGEAR COMPANY 
Pierce St., Milwaukee 4, Wisconsin 


| 
| 


man who shears 
for living uses Cincinnati Shears! 


He gets a quick and satisfactory return bone. They satisty a critical trade and 
4 n investment—— many a Cincinnati promote business. 
Shear has totally paid for itself in less 
than a year. The machine tool like accuracy, the 
rapid gauging, the ability to shear 
Cincinnati Shears produce accurate quickly and satisfactorily make the 


inks without costly dies or special Cincinnati All-Stee! Shear a profitable 


setups — cut production costs to tne machine in any shop 


Write for Catalog S-5, illustrating Cincinnati: All-Steel Shears. 


CINCINNATI SHAPER CO. 


| j 

FOR FURTHER INFORMATION. USE READER SERVICE CARD. INDICATE A a7 3 ! 
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Accurate Bushing Co. 
Acme Industrial Co. 


Allegheny Ludlum Steel Corp. 
Allied School of Mechanical Trades. . 
American Broach and Machine Co. 

Division of Sundstrand Machine Tool Co. 
American Drill Bushing Co., Ine. 


Ampco Metal. Ine. 


Baird Machine Co. .......... 
Barnes, W. O., The 
Bausch & Lomb Optical Co. 
Bay State Tap & Die Co. ...... 
Besly, Charles H.. and Co. 
Bethlehem Steel Co. 


Chicago Tool & Engineering Co. 
Cincinnati Shaper Co., The 
Crucible Steel Company of America 


D 
Danly Machine Specialties, Ine. 
Detroit Die Set Corp. 
Dumore Co.. The 
kem The 


astman Kodak Co.. 
Industrial Optical Sales Division 
Eclipse Counterbore Co, 
Kx-Cell-O ¢ orp 


Fellows Geat Shaper Go. 


Fool Company Division. 
Greenfield Tap and Die Corp. 
Glenzer, J. C.. Co.. Inc.. The 
Gorham Tool Co. .......... 
Greenheld Tap and Die ¢ orp. 


Ceometru 


Hannifin ¢ orp. 
Heald Machine Co.. The 


Herman Stone Co.. The 
Kennametal, Ine. 


Landis Machine Co. 
Latrobe Electric Steel Co. 
Lepel High Frequency Laboratories. 


Littell, F. J.. Machine Co. 
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Majestic Tool ( Inside Ba 
Metal Carbides ( orp : 
Mevers, W. F.. Co.. Inc. 
Miller Motor Co. 
N 
National Broach & Machine Co 
National Twist Drill & Tool Co. 
0 
Oilgear Co.. The 
P 
Physicist Research Co. 
Pioneer Pump & Mig. Co. 
Potter & Johnston Co.. 
Subsidiary of Pratt & Whitney Division. 
Niles-Bement-Pond Co 
Pratt & Whitney Division. 
Niles-Bement-Pond Co. Inside Fi 
R 
Ruthman Machinery The 
herr. CLeorge, Co.. Ire 
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The NEW 
American Broach 
CATALOG NUMBER 450 


INFORMATION and ENGINEERING DATA 


Yours for the asking! 1 
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Designed For Easy Use Ask For Your Copy # 
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DIVISION SUNDSTRAND MACHINE TOOL Co. 
ANN ARBOR, MICHIGAN 
orcas First—for the Best in Broaching Tools, Broaching Machines, Special Machinery 


FOR FURTHER INFORMATION USE READER SERVICE CARE NDICATE A 
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PRECISION PERFORMANCE 


yor 
BAY STATE 


BAY STATE TAP & DIE CO., masse 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-7-100-1! 


You wouldn't use an “off-brand” 
micrometer. Don't take a_ chance, 
either, on an inferior magnifier. A 
Bausch & Lomb glass assures you of 
unsurpassed excellence in design, 
quality and workmanship. 


. Loupes $1.05 to $12.00 
Folding Pocket Magnifiers, $1.70 to $3.75 
Double Lens Magnifier .. .$3.60 
Hasting’s Pocket Magnifier $12.00 

. Pocket Magnifier with case . .$1.00 
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USE READER SERVICE CARD; INDICATE A-7-100-2 


and LONGER WEAR 


FOR PERFECT ALIGNMENT 


viii ic BUSHINGS 


SAVE YOU MONEY 


Send fer catalog and name 
of nearest distributor 


Look for the trade mark Pre 


$107 Pacific Blvd_, Los Angeles 58; Calif. 


SPECIALIZING ONLY IN DRILL BUSHING 


USE READER SERVICE CARD 


INDICATE A-7-100 
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ARKER-MAJESTIC 
GRINDER 


a 


GIVEN BY THE 


|. Positive Operation. 
From 0” to 3” smooth 


Rapid and accurate tab movement in any desired position. 


This oscillator is optional eq on all models 
of Parker-Majestic Internal or 


0 


| 4 Wf, y PRECISION MACHINES PARKER - MAJESTIC 
p 
P 
| 
Majestic Tool & Mfg. Co. 


Setting up 3 Work Stops and 9 Wales Hole 
Punching Units for above operation required 
only 9.6 minutes. See combined set-up and run- 
ning time for 50 pieces below. 


Setting up 2 Pick-up Stops and 5 Wales Hole 
Punching Units tor above operation required 
only 6 minutes. 


TIME STUDIES 


WITH YOUR PRESENT METHOD 


@ If your present methods of hole punching dos 


produce similar parts including set-up time as fas 
the total time of the typical part shown at the lefty 


are letting dollars fly out your window. 


> > > J (Zz ac Ty 
Setting up 2 Pick-up Stops and 7 Wales Hole The patented design features of Wales Type Dh 
Punching Units for above operation required 


Hole Punching Units provide cost savings that youal 
oaly 7.6 minutes y 


not afford to overlook. For example, only 16 Wi 
Type “BL” Hole Punching Units were required 
punch the 30 holes in the work shown at left. 

Write for fully-illustrated Bulletin 7 TODAY: 
have all the cost-saving facts at your finger tips. 


WALES-STRIPPIT CORPORATION 


GEORGE F. WALES, Chairman 
393 PAYNE AVENUE, NORTH TONAWANDA, N.! 


Betueen Buffalo and Niagara Falls 


WALES-STRIPPIT OF CANADA, LTD., HAMILTON, ONTARIO 


Setting up 2 Pick-up Stops and 4 Wales Hole 
Punching Units tor above operation required 
only 5.2 minutes. 


Showing a typical set-up of a series of operations of Wales He 
Punching Units with finished work in foregt dg 


| Setting up 2 Pick-up Stops and § Wales Hole 
Punching Units tor above operation required 
only 6 minutes 


ERFORATING TIME AVERAGES APPROXIMATELY .2 
INUTES PER OPERATION, THE TOTAL RUNNING TIME 
2R 5O PIECES 1S |.2x 50 x 5 OPERATIONS) 50 MINUTES. 


4— COMBINED SETUP AND RUNNING TIME OF THE 50 
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